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TENDERS. 
CORPORATION OF DUBLIN. 
SUPPLY OF COAL ORUSHER. 


The BUBOERICESE SUPPLY COMMITTRE of the 
Corporation of Dublin ia 
u 


vite 
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Installation at their ouse Works of 
a COAL ORUSHING PLA of s capacity of 
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Tender ma! be povvenallg from the ost Blectrical 
Bngineer, Pigeon House Works, Dublin, en and 
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Bducation Office, Darlington, Secre' 
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W ated, Sere cdeass 


CLERK, ineligible, with experience in 
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considered. Noone already on Government work 
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| eading Draughtsman Wanted | 5 
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E lectrical Engineer 
REQUIRBGD, with god experience 
oe, general electrical installations in 
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A . 
ADDN, wi 
testimonials to the 
DIRBCTOR ‘OF ELECTRICAL ENGINEERING, 
Admiralty 
Great P beorge Street, 
London, 8. W.1. 
L911 


A baistant Works Manager 


WANTBSED for Marine Engineering Company 
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of organis 


details of eee. stating age, 
} wig forwarding copies of recent 





Must be 6 o’clock man and capable 
ing work (both new and repair) on he a 

date methods. No one on Government work 

ap .—Apply your nearest EMPLOYMENT Ex: 
NGE, stating a are and salary 
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progressive Aircraft Works, a good MAN 
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to act as Checker, able to take charge in chief 
Draughtsman’s absence. Must be in 
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Government work will be 
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Several sn class Pomipetnss REQUIRED, 
Aircraft establish- 


for the Design Dept. of a des 7 
ment in West of England. Applicants preferred 
with | experience, not penne 2 on afr- 
cratt.—A my to be made to your nearest 
BMPLOYMsNT Sane, stating salary 
required and mentioning No. A 5534. 
already on Government work mood apply. L 81 
[raughtsman. — Wanted, 
immediately, a first-class Bngineer- 
Draughtsman, thoroughly ted with 
Marine Engineering work, No one already on 
Government work will be e ed.—Apply, statin 


WMeLOYMENT nd salary required , to your neares' 


mentioning this 
Journal and L 860. 


[rughtsmen Required for 


temporary servive in an Admiralty Depart- 
ment, a knowledge of Marine Engi ineteing being 
essential, Salary up to £64 week, lusive of = 
bonus with overtime in addi 
qualifications.—Applicants to state age and details 
of experience, to reach BOX No, 1675, WILLINGs, 
125, Strand, London, W.C.2, not later than ta 
8st. 87 
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controlled firm of aircraf?’ manufacturers 
with works about 25 miles north of London. Appli- 
cants should have theoretical and practical training 
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up schedules. No person already on Government 
work will be engaged.—Apply, stating age, experi- 
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sera with —— of Motor Vehicle Manu- 
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age, salary and full particulars of experience, to 
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Snenenins and Engineering works in 


UNE oh DRAUGHISMAN; 
ONK ENGINE DRAUGHTSMAN. 
State age and ealary wanted, with full particulars 
of experience and copies of testimonials. 
No oad. already on Government work will be 
engaged —Apply your nearest PLOYMENT 
FXCHANGK, mentioning No. A 5577. L 915 


raughtsman, Mechanical, 


WANTED for desi ing elevators and con- 
veyors. Salary £4 to per week. No one on 
Government — or resident more than 10 miles 
away need apply.—Write, ‘*A.D.,” care of J. W. 
Viewens& Oo, ta., 5, Nicholas Lane, B.C. 4. L933 
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and Junior Draughtemen REQUIRED for 
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Steelwork Machinery, Shi 
| mena 4 or General Crane wor 


nee experience in 
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© person employed on Government work wil! be 
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A plications are Invited for 
the POSITION of JUNIOR DRAUGHTSMAN 
on the Sepecete 8 taff of a large manufacturin 

firm in a countr, trict near Bath. Good genera 

experience required.—Address, tn the first instance, 
stating full details of experience and salary 
required to L 876, Offices of HxGIneKRine. 


ssistant Draug htsman 
REQUIRED for Pe ae Som Factory 
(London, N.W. District), at present engaged on 
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designing. No one already on Government work 
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drawing office experience, No person already om 
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Wood and other Organic Structural Materials. By CHARLES 
Henry Snow, C.E., Se.D., Dean of the School of 
Applied Science, New York University. Illustrated. 
London: Hill Publishing Company, Limited. 1917. 
[Price 21s. net.] 

THE appearance of this book is certainly timely, 
for the country has lately been invited to consider 
a large and comprehensive scheme of national 
afforestation, and some of the questions that 
agitate the public mind find an answer here. 
Moreover, so many beneficial results have been 
foreshadowed as the consequence of adopting the 
plan submitted by the Forestry Committee, that 
it may be well if practical experience and ripened 
judgment remind us of the inevitable losses and 
drawbacks that figure on the other side of the 
ledger. We have been alarmed by the disappearance 
of our woods and forests, and conscious of the risk 
that has been unwisely accepted in the past, we 
may be too eager to put into operation every means 
that promises to augment our timber harvest. 

In the presence of a threatened famine, the 
difficulties attending the* afforestation of huge 
areas with insufficient and untrained labour, are 
apt to be little considered under the influence of a 
compelling necessity. The prospect of affording 
increased employment on the land is regarded as 
an additional inducement—a welcome by-product 
that justifies an ambitious scheme. If any one 
ventures to hint that hitherto our forests have not 
been a success, either financially, or in the pro- 
duction of structural materials, his cautions meet 
with no more favour than do the utterances of a 
pacifist. 
and with the calmness that knowledge supplies, 
exhibits no rash enthusiasm for afforestation 
projects. He intimates that under economical 
management existing forests may be made more 
productive, and that if reckless waste could be 
prevented, both in the woods while growing and in 
the subsequent treatment of the timber in industry, 
the world’s requirements could be satisfactorily met. 
At his hands preservation receives as much attention 
as the production of timber. It is scarcely necessary 
to point out that the effect of the exercise of thrift 
and care would be immediate; the benefit of 
increased acreage is very remote. Naturally, the 
author’s survey is wider than that of our advisers. 
The need is at our doors and pressing. During 
1915-16 alone, it is stated we paid 37,000,000/. 
more than its pre-war value for the timber imported 
in those years. That is an argument that the 
Reconstruction Committee can press home with 
immense effect. Faced with such enormous figures, 
the time factor, which is equally of the essence of 
the problem, does not receive its due weight. The 
same authorities state that we must wait fifteen 
years before the quicker-growing trees could begin 
to produce pit props, and not till the lapse of 
forty years would “the plantations contain enough 
timber to keep our pits supplied in emergency for 
two years at the present rate of consumption.” 

In a subject of such supreme importance and 
also of extraordinary difficulty, the present rate of 
consumption must prove a treacherous guide. 
The consumption of wood goes on ever increasing, 
notwithstanding that iron and stone and concrete 
have replaced it to a considerable extent in many 
structures. Whatever relative decrease these sub- 
stitutes have wrought, the absolute increase remains 
unaffected. More wood is used than ever before 
in our history. It may, however, be argued that 
a scarcity of wood and of other organic substances 
used in construction is less to be feared than that of 
the inorganic materials derived from our mines and 
quarries, since wood is capable of reproduction. 
Minerals existing in fixed and limited quantities, 
the more such substances are exploited, the nearer 
is the day of their final exhaustion approached, 
without any possibility of restoring the extracted 
wealth. This argument, or expectation, however, 
contains a fallacy. The possible annual increment 
of wood is strictly limited, and as soon as con- 
sumption outstrips this amount, we are drawing on 
our reserves as certainly as in the case of mineral 
extraction. We have no exact information as to 
the annual weight of timber added to our trees by 


Dr. Snow, speaking with the authority 


physiological processes, but as the number of trees 
diminishes, so does the total amount of the annual 
| deposit. When Dr. Snow tells us of trees whose 
'magnificent proportions have resulted from the 
/accumulations of more than 2,000 years, it is hard 
to believe that we have not drawn upon the accre- 
| tions of past ages. 

Some comfort may be derived from the reflection, 
that forestry teaches a method of maintaining the 
forest in such a condition that it remains unimpaired 
and productive for an indefinite time, but if we 
have not applied those processes that science 
indicates and whose efficiency is admitted, the 
greater is our condemnation. We may flatter 
ourselves with the knowledge that the natural death 
of a tree is unknown and improbable, but to ‘think 
that the power of reproduction will save us from 
the effects of extravagance and waste is to encourage 
a delusion. The necessity for heroic measures to 
remove the consequences of past neglect is shown 
by the scale on which the Forestry Committee 
have made their recommendations, and affords 
sufficient evidence of the thoroughness of the 
depletion of growing timber in this country. The 
enormous forests of America are showing signs of 
the unrestrained havoc of the lumberman, who 
disregarding the principles of scientific preservation, 
is rapidly exhausting the natural accumulations of 
centuries. The white pine, that till recently 
supplied 30 per cent. of all the lumber used in the 

_ States, is growing scarce, and in some districts has 
disappeared before the devouring axe of its most 
ruthless enemy, the lumberman. No other wood 
known to man has been so valuable, no perfect 
substitute for it has been found: we cannot but 
regard its growing scarcity with dismay. Other 
instances might easily be found, where greed has 
outrun prudence, and future generations will be the 
poorer, because insufficient steps have been taken to 
secure recurring crops of those trees that are most 
valued in construction and industry. 

Although a note of caution or regret over irre- 
placeable waste may be detected at times, the main 
purpose of the author is to assist engineers and 
students by discussing the more important physical 
characteristics exhibited by those materials of 
organic origin that are used in construction. Hence 
though timber; its varying properties depending 
on growth, its strength and fitness for constructive 
works; its protection against attacks by fungus 
and insects ; its destruction by fire and the adoption 
of preventive measures against such loss, is the 
main topic of discussion, other organic substances 
that claim the attention of the engineer or architect 
come under review. These include paint and 
varnishes, their associated oils, gums and resins ; 
glues, and even indiarubber receives a short notice. 
The separation along the lines of organic and 
inorganic materials may seem a little fanciful, but 
one main object of the author is to direct attention to 
the method of official testing, and the modifications 
that the structure of organic materials demands. 
In Dr. Snow’s opinion, strength of material is too 

| much insisted upon as the one thing needful, and 
the meaning of the term as well as the inevitable 
variations in the material itself are too little recog- 
/nised. The importance attached to this quality of 
| strength may be a consequence, or an imitation, of 
the tests usually applied to inorganic materials, 
which are characterised by greater simplicity of 
structure, homogeneity and constancy. The results 
of physiological processes and the influence of life 
manifestly introduce variations that cannot be 
detected by tests as ordinarily conducted: the 
several parts of the same tree often exhibit such 
wide variations that the decisions of purely 
mechanical inquiry become fallacious. The selection 
of representative specimens is a matter of difficulty 
“Most large pieces are individual rather than 
representative, and tests on such pieces yield 
results for the pieces thus broken, rather than 
results that represent the species at large.” The 
cellular structure of the wood, the arrangement and 
character of the cell elements, the amount of 
moisture and the characteristics of compounds 
associated with cell structure, all contribute in their 
degree to give to the wood the properties that are 
valued. The definite determination of hardness, 
elasticity, weight, density, porosity, and other 





qualities, the modification of each property by age 
and other variables present special difficulties, but 
to judge of the mechanical usefulness of a specimen, 
it is necessary to know the tendency to split, the 
ability to hold fastenings, and other qualities which 
hardly admit of mechanical tests. Hence know- 
ledge, intelligence and observation are required to 
supplement the mechanical process, and the author 
attempts to direct judgment, or at least to give 
reasons for decisions on critical points. The correct 
identification of the tree, the study of its formation, 
the injury the wood may receive while growing, 
and, in fact, the natural history of the tree, are all 
elements to be noted in determining the usefulness 
and suitability of its timber. Genus, species and 
families may not be overlooked, and several chapters 
are well devoted to a description of the different 
trees grown, and the timber used, in the United 
States, detailing the most characteristic properties. 

In these chapters it is possible to trace the effect 
of life processes in building up the timber product. 
But life also implies decline and deterioration, due 
to exposure, age, decay and other wasting influences. 
Fungus growth and insect ravages exact a heavy 
toll, while forest fires and the destruction of buildings 
explain the disappearance of large quantities of 
timber. Care arid special treatment reduce these 
losses somewhat, and to insist on the adoption of 
appropriate protective and preservative measures 
is the main object of the second half of the treatise. 
Fungus disease operates in many ways, but neither 
live trees, nor trees in which life processes have 
ceased, nor wood prepared for structural pur- 
poses, are immune from attack. The number of 
species is enormous and the method of attack almost 
as varied. Some kinds of growth prefer conifers, 
and others the broad-leaved trees, but bark, heart- 
wood and sapwood all have their special enemies : 
foliage, roots and trunk may each be the seat of 
attack when the conditions are favourable for 
fungoid development. The health of the tree is 
the one important factor in stopping or reducing the 
virulence of the assult, for when health is lowered 
the power of resistance is lessened. The subject is 
a very large one belonging to the domain of mycology 
—it is treated here in some detail, and rightly, as 
the consequences of fungus growth may be visible 
in merchantable timber and come under the notice 
of the engineer. 

If by good health, or good luck, our tree escapes 
the enemy of fungus, various forms of animal life lie 
in wait to deliver a deadly assault. Not only in 
the growing tree, but on timber worked up in 
construction, many species find a comfortable home, 
and invariably destroy the material that shelters 
them. The hulls of wooden ships are penetrated 
by marine borers, but they must find their operations 
limited by the more general use of iron and steel. 
In days gone by, the ravages of these pests were 
so great as to compel owners to discriminate against 
harbours where they were known to congregate. 
On land, the destructive work of the termite is well- 
known. Live trees fall victims, but the termite, 
generally preferring tissues in which life processes 
are exhausted, looks to timber and furniture to 
provide him with ample field for mischief. Many 
preservatives have been recommended, but Dr. Snow 
is persuaded that the use of creosote is the only one 
that is worth considering. As long as creosote lasts 
the timber is protected, and creosoted piles have 
been known to last forty years. A more complete 
protection is found by substituting metal for wood, 
and herein lies perhaps the only complete remedy, 
for it seems probable that insects will always remain 
with us, for man with every inducement to rid 
himself of destructive ants and beetles, has not yet 
succeeded in eliminating a single species. But man 
is the most cunning of all animals, and his ingenuity 
is not exhausted : some insects prey on others, and 
by enlisting the services of th® hel members he 
may succeed in reducing the ha’ to innocuity. 
Unfortunately, if the insects who contribute to this 
happy result find their means of livelihood 
diminished, they may change their manner of life 
in such a fashion as to make the last state worse 
than the first. 

The seasoning of wood and the processes of 
preservation, whether by internal or external 





treatment do not permit of the introduction of much 
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novelty, but the details are well described, and 
cover the ground. The subject in its many aspects | 
is one of increasing interest, for owing to the advance | 
in the price of wood, the prospect of efficient preser- 
vation grows attractive. The author points out 
that while prior to 1901, only 15 timber-preserving 
plants were in operation, the number increased to 
50 in the six following years. The desire to secure 
immunity is shown by the patent statistics, which 
record that nearly 500 substances and processes 
have been suggested, and the difficulties in the 
way of attainment are equally demonstrated by 
the fact, that the American Society of Civil Engineers, 
considered only four of them as deserving a full 
report. In spite of the 30 years elapsed since that 
report was rendered, the number of trustworthy | 
processes can hardly be said to have increased. 

Conflagrations and protection against fire seem 
to be rather remote from the main enquiry, but it 
must be remembered that America suffers severely 
from accidental fires. Wood being plentiful in the 
States, has been very largely used as a constructive 
material, especially to meet the first needs of the 
settlers, and this inflammable material is responsible 
for much of the loss. Nevertheless, it comes as a 
shock to read that while in six European leading 
countries the annual loss, per capita, is only 30 cents, 
in the United States the tax is more than eight times 
as great. The direct fire loss in 1910, the latest year 
given, considerably exceeded 200,000,000 dols. 
In further explanation of this loss, the author points 
out, that European policy has been directed to the 
prevention of fires, but that the Americans have 
concentrated their attention on improving the means 
of extinguishing them. The details given here are 
very minute, and implya caution which shows that 
the American mind is quite aware of the gravity of 
the situation. 

In the final chapters, the organic ingredients 
found in paints and varnishes, as well as of glues 
and adhesives are considered. The subject is too 
large for adequate treatment, and the author's 
attempt may be considered as rather too ambitious. 
His programme includes the materials of which 


for whose discharge they are insufficiently equipped 
by their existing knowledge and.experience. But 
whoever appeals to this volume for assistance and 
enlightenment, whether layman or professional, 
will hardly go away disappointed. 

The public is usually satisfied with the water, 
when the appearance is attractive and no pronounced 
taste or smell is perceptible, only at moments of 
excitement or alarm insisting on proper precautions 
being taken to ensure freedom from the presence 
of toxic or harmful properties. For all glaring 
defects the expert adviser is held responsible by the 
public on the one hand and the water committee 
on the other, but the author intimates that a new 
terror is approaching our Water Boards, and that 
in the near future there is a prospect of legal action 
being taken to secure damages for the distribution 
of unsafe water. He is able to quote a case heard in 
the Supreme Court of New Jersey, in April, 1915 
in which damages were awarded to a plaintiff who 
sued the local Water Company for expenses and loss 
of time arising from the illness of his children, who 
contracted typhoid fever from the impure water 
supply. We are not called upon to decide whether 
action would lie under similar conditions in England, 
but the American Court held, that as the defendant 
company was in the water supply business for profit, 
they might be regarded in the same light as a dealer 
in food stuffs. The company was, therefore, 
bound to supply the plaintiff with water “ ordinarily 
and reasonably pure and wholesome.” 

This phrase raises the question of what is a “‘ good, 
pure, wholesome water,” adjectives that to the 
layman at least seem free from ambiguity and 
express the obligation he would impose on every 
water company. The words, however, are sadly 
wanting in definiteness, and it is not easy to frame 
a definition that would be free from objection. The 
author analyses each of these attributes and de- 
monstrates its ineptitude or insufficiency. A 
water impregnated with calcium sulphate may be, 
and is, very good for the brewing of light ales, as the 
reputation of Burton-on-Trent amply attests, but 
very bad for boilers or laundry use. Pure water, 








paints and varnishes are composed: the methods 
used to apply these protective compounds, with the 
influence such methods exercise on durability, | 
together with the preparation of woods to receive | 
paints and varnishes. The operations of many | 
trades come under review here and the details are | 
rather crowded. But it is well to be reminded of | 
the manner in which the organic world contributes | 
to the work of construction, how manifold and | 
various are the operations needed, and the extent 
to which organisation must be carried to admit | 
of all being ordered with harmony and economy. 





Water Supply, Considered principally from a Sanitary 
Standpetas 1916. By Wrtxram P. Mason, Professor 


of are Rensseler Polytechnic Institute. Fourth 
edition. ew York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Limited. [Price 
17e. 6d. net.) 


THE merits of this treatise have been fully acknow- 
ledged both in England and in America. Twenty 
years have elapsed since the first edition appeared, 
and the favourable opinion then formed has been 
strengthened by time and examination. By the 
addition of new material to the successive editions, 
the information has been kept up to date—no easy 
task—but the author has maintained so sure a grip 
on the accumulating mass of literature, by which 
many writers have enriched the subject, that he is 
able to present in a lucid and concise manner the 
results of the principal investigations, bearing on the 
sanitary aspects of water supply. He deals with a 
subject that has a far reaching interest for the 
sanitary and social reformer, and one whose impor- 
tance is very generally admitted, but the accurate 
information that would qualify many of this class 
to assist in promoting improvements, or would 
suggest intelligent criticism of the manner in which 
municipal authorities fulfil their obligations is by 
no means so widely distributed as it should be. Such 
a book is needed to instruct the increasing army 
engaged in water collection and water distribution 
concerning the many matters that fall within their 
province. For progressive legislation has placed 
on landowners, local sanitary boards, and other 
bodies, new duties and additional responsibilities | 





chemically pure water, is very difficult to prepare, 
and harder still to preserve ; such clearly is not 
the water contemplated by the definition, and if a 
certain amount of. impurity, organic or inorganic 
is allowed to be introduced, little progress is made, 
for the quantity or quality of either is left inde- 
terminate. Wholesome, in the sense of tending to 
promote health, is equally vague, for potable water 
may be quite wholesome to those who are so 
acclimatized as to be tolerant to its use, but injurious 
to new comers or those inclined to certain con- 
stitutional disorders. Professor Mason would sub- 
stitute “‘safe and suitable”’ as more appropriate 
words, but at the hands of an expert cross-examin- 
ing counsel, he would probably find himself on 
equally unstable ground. As a matter of fact 
his whole book is a reply to the question what is a 
suitable potable water and how is its suitablity to 
be maintained ? 

In determining the suitability of potable water, 
the public are apt to appeal to tests that are crude 
and unessential. Transparency, odour, and relative 
hardness are the features that usually carry the 
greatest weight, though little importance should 
be attached to these qualities. Water may be deeply 
coloured and yet perfectly wholesome. If this 
colour, as is often the case, be due to impregnation 
with peaty material, very beneficial results may 
follow its use, though the mode of operation is 
obscure. In parts of South America, the water 
preferred for drinking is coffee brown or greenish 
black. The amount of material carried by these 
and other better known waters is so great, that 
decomposition might be feared, nevertheless they 
“keep well,” the nitrogenous matter remaining 
permanent for months without developing free 
ammonia or other indications of decay. Filtering 
plant is the usual remedy to correct any unsightliness, 
for the public demands a clear and sparkling water 
as a token of purity. Objectionable odours usually 
arise from the death and decay of minute organisms 
and alge growths. This annoyance may offend the 
wsthetic sense, but no proof has been furnished 
that the presence of such growths is provocative 


of disease. Living microscopic organisms can 
produce compounds of the nature of essential oils, 
of course, minute in quantity, but so delicate is the 
sense of smell, that the presence of one part of oil 
in two million parts of water can be detected. 
Such homeopathic doses threaten no disturbance 
to the system. The copper sulphate usually 
employed to remove alge growths, in the proportion 
of one part to three million parts of water, can be 
quite as deleterious as the objectionable matter 
destroyed. The author calls attention to a novel 
plan of double sand filtration and double a#ration 
that is very successful in overcoming offensive 
tastes and odours, and at the same time reducing 
in a very substantial degree the iron, organic matter 
and colour of the water treated. The quality of 
hardness due to the presence of certain minerals 
in the water is noticeable in greater or less degree 
in every public supply, but though complaints are 
raised when the hardness exceeds a recognised 
standard, there is little reason to credit the sensa- 
tional statements sometimes made. All the evidence 
points to the conclusion that the rate of mortality is 
practically uninfluenced by the softness or hardness 
of the water. The Kentish water, drawn from 
artesian wells, has an unenviable reputation for 
hardness, but medical authorities state that though 
the hardness is an intolerable nuisance, it is in no 
way injurious to health or the cause of gouty ailments 
as popularly supposed. 

The care taken to ensure the production and 
distribution of wholesome potable water is both 
satisfactory and successful. Municipal authorities 
are not only desirous that the public supply should 
be above suspicion, but experience has taught 
how to secure sterility and freedom from pollution. 
Advantage is everywhere taken of the processes that 
operate in favour of natural protection, as that of 
sedimentation for example, and such constant effort 
is made to supplement and increase these aids by 
special devices, such as filtration, the use of ozone 
or the treatment by ultra violet light, that the 
typhoid bacillus and other pathogenic germs have 
little opportunity to spread. The ingenuity and 
resource exhibited in fighting water-borne disease 
deserve very full acknowledgment. As soon as 
science suggests the possibility of increasing the 
safeguards that give protection to public health, a 
scheme is worked out to make those suggestions 
practically operative. Even the possibility of 
making distilled water available for dietetic purposes 
has been canvassed: the efficiency of the method 
excels that of all other processes, so unfortunately 
does the expense. 

With the existing precautions against con- 
tamination and infection, it may be questioned 
whether there is any need for household filtration, 
and where carried on, what is its practical value as 
a sanitary measure. The author without hesitation 
declares that filtration to be effective must be muni- 
cipal and this verdict will be accepted by experts. 
One reason for this decision and one that is not 
appreciated at its proper worth by the ordinary 
householder is the comparative efficient protection 
secured by breaking up the concentrated masses 
of pathogenic bacteria. The action of filtering 
plant on a large scale is to separate the collections 
of disease germs, rendering those that pass the filter 
comparatively harmless, owing to their distribution 
throughout a larger volume of water. In this 
attenuated condition the germs fail to break down 
the natural defences against disease. An army 
acting in mass is far more effective than the same 
number of scattered units. The householder who 
relies on his own care and knowledge trusts to a 
weak reed, for where examination has been thorough 
and exhaustive very unsatisfactory results have heen 
disclosed. The Pasteur filter has many advocates 
and deservedly, for undoubtedly water can be 
completely sterilised by filtration through unglazed 
porcelain. The length of time, however, during 
which a sterile filtrate will be furnished is very 
limited. The “Pasteur” will remain effective 
only, if the “‘ Candle” and its rubber packing are 
removed once a week, thoroughly washed and then 
boiled half an hour before being reset in position, 
the latter process requiring rather nice handling. 





Any filter, however perfect in ‘principle, that requires 
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this care and attention for household purposes will 
prove a failure, and moreover if the conditions 
under which sterilization can be procured were 
thoroughly explained to the public, the sale would 
be ridiculously small. Some types of household 
filters are defective in original construction, and 
some cannot be cleaned without the entire removal 
of the filtering material. Professor Mason quotes 
a case of a sponge filter, that came under his own 
observation, that furnished a filtrate containing 
121,000 bacteria per cubic centimetre as compared 
with 540 in the same volume of unfiltered water. 
The charcoal filter in a neglected condition is a 
pitiable sight and the confidence placed in it pathetic, 
but it is difficult to find a more objectionable appli- 
ance froma sanitary point of view. After a month’s 
use, the number of organisms in the household 
filtered water will be five time the number in the 
unfiltered. 

That the municipal filtering plant does the work 
it is intended to perform and is entitled to our con- 
fidence as a thoroughly effective process, is shown by 
the following statistics :— 

Average annual typhoid deaths per 


100,000 population in seven cities of 
New York prior to the introduction 


of slow sand filtration eco eet 46.5 
Average typhoid death-rate in same 

cities, 1915... aon éun age 13.3 
Similar data for 11 cities prior to 

mechanical filtration eee one 56.2 
Typhoid death-rate in same cities for 

1915... aot ace re ove 14.4 


Notwithstanding the increase of population and 
the consequent greater discharge of sewage and 
deleterious matters into the streams, the lowered 
death-rate is very gratifying and shows the 
competency of water engineers to deal effectively 
with the increasing danger. The amount of river 
pollution is excessive and constantly growing, while 
little attention is paid to the rule once sought to be 
enforced, that a riparian owner is entitled to receive 
from the up stream occupier, a stream flow un- 
diminished in quantity and uninjured in quality. 
Possibly in strict law the same rights hold, but there 
is noticeable an increasing determination to regard 
rivers and streams as the natural drains for the 
country, providing a convenient vehicle for carrying 
to the sea all waste materials the communities on 
the banks find it advantageous to despatch by 
that route. This is no place to enter into the dis- 
cussion of so mixed a question, but we may express 
a firm belief that the resources of engineering 
science will succeed in overcoming the danger that 
threatens to follow the march of industrial progress. 
This confidence is materially strengthened by the 
study of the details of many ingenious schemes that 
Professor Mason has put forward with equal lucidity 
and cogency. 





A Treatise on the Principles and Practice of Harbour 
Engineering. By Brysson CunnincuaM, D.Sc., B.E., 
M.Inst.C.E. Second Edition, revised and enlarged. 
London: Griffin and Co., Limited. [Price 25s. 
net.] 


THE appearance of a second edition of this work is 
a better testimony to the value of the material 
collected and discussed than any brief summary 
of its contents could offer. The suggestions of 
friends and the criticisms of experts must have 
contributed to enlarge and improve a work which, 
even in its earlier form, was a valuable addition 
to our technical literature. Continual advance 
in construction and more exacting demands for 
increased facilities to meet the requirements of an 
ever-growing standard of shipbuilding have necessi- 
tated much revision, and the author is to be con- 
gratulated on the manner in which he has met 
these wider conditions. 

The subject of harbour engineering in its initial 
stages is a restricted one in practice, because the 
opportunities for the construction of new harbours 
must be few, and the subject matter is confined 
very closely to problems connected with those 
external works of defence, that permit the building 
of docks and wharves to assist the handling of 
traffic. Repairs and extensions are more frequent, 
but then the scope for originality is limited by 
existing works, and the direction development must 
take is prescribed. And yet, perhaps, there is no 
class of engineering work in which the designer 
receives less assistance from the lessons of ex- 





perience and the guidance of authority. Every case 
that is approached calls for the exercise of individual 
judgment, for the number of variables is so great and 
the hazards to be accepted so numerous, that it is 
unsafe to rely upon the pronounced similarity of 
conditions with some previous undertaking. 

To the engineer following this branch of his 
profession the history of every effort at harbour 
construction, whether successful or unsuccessful, is 
deserving of careful and detailed study, though 
in no case may imitation of any specific instance 
be possible. The nature of the sea bottom, the 
configuration of the coast, the percussive action 
of the waves, the behaviour of the tides and 
currents, the extent of structure exposed, the pro- 
posed degree of efficiency, all offer an endless 
variety of problems that have to be weighed and 
balanced, before any scheme can be put in execution. 
Each proposal has to be decided on specially collected 
data, that are often imperfect in their character 
and always difficult of interpretation. Even when 
facts are agreed upon, unanimity of decision is 
impossible, as was instanced by the action of the 
members of the Milan Conference on Breakwaters, 
who limited the expression of their views to declaring 
“that the information contained in the report was 
of great value for the construction of breakwaters, 
especially in regard to the force of waves, but by 
reason of the great diversity of cases it was not 
thought desirable to formulate any absolute con- 
clusions.” ’ 

When authorities can draw conflicting conclusions 
from similar data, it will be admitted that the 
general method pursued by Mr. Cunningham in 
dealing with debateable topics is not only free from 
objection, but is altogether admirable. In the 
various problems considered, where there is room 
for indecision or alternative treatment he lays 
down the main principles that serve for guidance, 
and adds detailed references to representative 
examples of the chief types, that best illustrate the 
principles enunciated. Although some notable 
instances in recent harbour construction are not 
mentioned, and the stern repression of the censor 
sufficiently explains their omission, the author is 
not without a goodly number of examples. The 
classical and instructive story of Madras is told 
over again for our edification, and the record of 
disasters and remedial expedients of which Pillau 
Harbour was the theatre is made to convey a useful 
lesson to those who undervalue the need of stability 
of structure. 

In order to construct a harbour, it will be 
necessary to make a survey of the neighbourhood 
concerned and to plot the submarine contour lines. 
Boreholes will probably have to be drilled to 
ascertain the nature of the river or sea bed, its fitness 
for anchorage, and the measure of stability to be 
expected. The subsequent plans will be drawn 
after consideration of the height and force of the 
waves, the direction and velocity of currents, the 
amount of silting, of littoral drift or coast erosion. 
Accordingly in the early chapters, the author 
describes the methods in use by which these pre- 
liminary data are determined. Perhaps all this 
information can be found elsewhere and even dis- 
cussed more thoroughly in special technical treatises, 
but here so much of the processes as are necessary 
are adequately and conveniently described, 

The constructive works, properly so called, may 
be regarded as divided into two main classes: 
the one a framework structure in which each com- 
ponent member is superficially small, offering a very 
trifling obstruction to current flow and consequently 
causing insignificant disturbance to the coastal 
regime; the other a compact solid mass whose ideal 
form would be a homogeneous monolith, without 
break or joint, capable by its own inertia of with- 
standing the severest attacks of the elements. Under 
the former class is described the work of “ piling,” 
the preparation of a support, on which trussing, 
bridgework, &c., can be carried. The materials used 
in piling, whether timber, metal, or reinforced 
concrete, are considered with some minuteness, and 
the destructive work of animal organisms on timber 
of various kinds is graphically exhibited. The author 
adds his testimony to the growing conviction, that 
the only effective timber preservative against insect 
attack is creosote, but with this precaution in- 





vulnerability cannot be guaranteed. When a solid 
mass of rubble or masonry is the form decided upon 
for the construction of a breakwater or mole, ready 
access to suitable stone is of prime importance, and 
this consideration gives opportunity for a chapter 
on quarrying, the choice of stone of suitable size, 
and the transport of material. This topic may 
seem rather remote from the main lines of the 
treatise, but the record of personal experience is 
always useful and to some the information may be 
new and valuable. 

Problems in breakwater design and construction 
forming, as these do, the most prominent and 
fundamental features in connection with artificially 
sheltered harbours claim two important chapters. 
Engineers probably have fairly accurate notions of 
the intensity of the external forces against which it 
is necessary to contend and of the potent character 
of wave agency, but outside that comparatively 
small coterie, the destructive force to which sub- 
marine structures are submitted is little appreciated. 
This want of exactness is due in a great measure to 
the need of trustworthy appliances for registering 
directly the compressive force of the wave stroke 
over a large area. But apart from the evident 
consequences, and the author's comments and 
illustrations are most effective and convincing, 
there still remain subsidiary effects whose grave 
consequences may be overlooked till they are 
submitted to actual calculation. Among these are 
to be reckoned air compression and water hammer. 
The former of these may give rise to stresses more 
than three times as great as the external pressure, 
and when the conditions favourable to water 
hammer are allied with high velocity of impact, the 
internal pressure may amount to 15 times that on 
the face. Such theoretical considerations emphasise 
the difficulty of construction and enforce the 
necessity for a large factor of safety after all possible 
precautions have been taken. 

Evidently as the harbour works approach land, 
the province of the harbour engineer tends to 
coalesce with ¢hat of the dock engineer and the naval 
architect. Pierheads, quays and landing stages 
form the common ground on which the several 
classes of specialists meet. The pierhead is itself 
a solid and oftentimes a practically independent 
structure, that may be regarded as the keystone of 
a breakwater’s stability, but its equipment for port 
facilities has little to do with harbour construction. 
Similarly, landing stages are concerned with the 
general traffic, and convenience becomes a con- 
trolling factor in their arrangement and construction. 
They may, owing to environment, be either fixed or 
floating, but in the latter case the features and 
characteristics peculiar to buoyant structures pre- 
sent themselves. The treatment of the behaviour 
of floating bodies is elementary, but adequate, for 
the subject may here be regarded as a detail not 
directly bearing upon harbour construction, 

Two important chapters are given in conclusion 
on “ Entrance Channels ” and ‘“ Channel Demarca- 
tion” respectively. The regulation and mainten- 
ance of efficient approaches to ports are of extreme 
moment, only to be appreciated by those who 
have had experience of the difficulty of keeping 
an uninterrupted fairway. Fluctuations in depth 
due to drifting sand and detritus, inaccuracies in 
tidal information, variations in coast line brought 
about by erosion, and in cases where the port is 
on an estuary, alterations in the direction of the 
river current, are continual sources of anxiety 
and expense to the port authorities. To have much 
practical information and advice brought together 
in a convenient compass, and critically discussed, 
cannot but be appreciated by those responsible for 
the maintenance of our ports. The provision of 
efficient guidance through these varying and often 
tortuous channels, by means of buoys and lights, 
through entailing no great engineering difficulties, 
raise many interesting problems, which find a 
fitting elucidation in these chapters. 

There is, however, another set of problems of wide 
national importance to which we can make only the 
briefest reference. Should the State be held 
responsible, for the upkeep of its ports, the develop- 
ment of its harbours, and the care of its estuaries ? 
The nation, generally, and not merely local enter- 
prise, is concerned in the economic value of the 
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waters, and on that ground there is apparently 
a claim on the Imperial Exchequer. The question, 
of course, is very complex, and its decision must 
be left to private judgment or the ingenuity of local 
debating societies. Expediency rather than legality 
will generally furnish grounds for decision. The 
right to enclose a basin and to construct docks 
may prove a valuable gift to a privileged com- 
munity: to compel a few struggling fishermen to 
provide a refuge from wind and waves in order to 
carry on their precarious craft may be to inflict 
an intolerable burden. Ports that are seen to be 
prosperous may claim to retain their independence 
and to work out their own programmes of develop- 
ment, but are ports that appear to be growing 
obsolete to be assisted from the public exchequer ? 
The extinction of a centre of commercial activity, 
brought about possibly by natural causes of erosion, 
the results of legitimate enterprise on another part 
of the coast, can hardly be regarded with indifference, 
and in many cases the public funds have given aid 
to local endeavours. The policy of partial assistance 
seems to be increasing: it is one that recommends 
itself on the ground of compromise and expediency. 





ELlements of Industricl Chemistry. By Attzn Rocers. 
London: Constable and Co., Limited. [Price 12s. 6d. 
net, } 


THE title page of this octavo volume of 512 pages 
styles the book an “ Abridgment of the Manual 
of Industrial Chemistry,” written by Forty Eminent 
Specialists and Edited by Allen Rogers. None of 
these specialists are mentioned, nor is the name of 
the co-editor of the Industrial Chemistry of 1912, 
Professor Alfred B. Aubert, given in this abridged 
edition, the preface of which is dated from the Pratt 
Institute, of Brooklyn, New York, September 20, 
1916. It is pointed out, however, that no claim for 
originality is made for the new volume, and that 
full credit should be given to the contributors to the 
earlier, larger book. 

When reviewing this first publication in our issue 
of January 31, 1913, we expressed our inability 
to decide to what class of readers the editors 
meant to appeal. A different scale of criticism 
must, of course, be applied to a volume which has 
been reduced to half the orig'nal size by the 
excision of whole chapters (of which there are now 
27 instead of 43), and of paragraphs. But we 
are afraid the technical chemist and student will 
frequently be disappointed when consulting this 
new edition. On the whole, the subject-matter 
remains as it was. The 117 illustrations include 
some new diagrams, e.g., of disintegrating machinery, 
a few additions have been made in the text, the 
three lines on ozone, which we characterised as a 
gem in our previous review, have been replaced by 
1} pages of readable matter, the Linde oxygen 
process and permutit are presented to the reader, 
and some novelties are noticed, though there is no 
claim to this effect. But gone altogether are the 
bibliography and all the references—which were a 
very weak feature of the original book—and the 
chapters on materials of construction, on laundering, 
water testing, glue and gelatine, and on iron and 
steel. Instead of the latter we have 6 pages on 
iron and its compounds, forming part of the chapter 
of 70 pages on Elements and Inorganic Compounds. 
This chapter is written in dictionary style, alpha- 
betically arranged ; arsenic and boron receive half 
a page each, neon one line, nickel 15 lines, silicon 
and water glass 18 lines, and the editor would have 
done much better if he had cut out this section 
altogether, and had concentrated more on general 
processes (disintegrating, sifting, evaporating, fur- 
naces), and what may briefly be termed applied 
organic chemistry. Some of these chapters, on 
coal tar, petroleum, oils, essential oils, soap, varnish, 
paper, &c., are quite acceptable, in spite of their 
brevity. Authors should understand by this time 
that industrial chemistry cannot be dealt with in 
a single volume. 
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Liverpool Corporation Tramways: Annual Report of 
the General Manager for the Year, 1917. Liverpool: 
H. C. Tinling and Co., Limited. 

Annual Report of the Department of City Transit of the 
City of Philadelphia for the Year ended December 31, 
1916. Philadelphia: The City of Philadelphia. 

Directory of Paper Makers of the United Kingdom for 
1918. London: Marchant Singer and Co., 47, St. 
Mary Axe, E.C. 3. [Price 2s. 6d. net, post free in 
United Kingdom; 2s. 8d. abroad.] 





THE LUBRICATION OF MICHELL 
BLOCKS. 


In the applications which have hitherto been 
made of Osborne Reynolds’ theory of lubrication, 
it has been customary to assume that the viscosity of 
the lubricant does not vary as it passes through the 
bearing. On this assumption it followed that for 
efficient lubrication a Michell block must be 
supported behind its centre of figure in order to 
secure the necessary fine wedge of oil between the 
opposing surfaces, and, moreover, such a block, 
if centrally supported, should have no load-carrying 
properties whatever. It was found by actual 
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experiment, however, first, we believe, by Kingsbury, 
and later on by Sir C. A. Parsons, that a centrally- 
pivoted block could, as a matter of fact, carry quite 
a high load. In his reply to the discussion on his 
paper on the Problem of the Thrust Bearing, read 
before the Institution of Civil Engineers in 1914, 
Mr. H. T. Newbigin pointed out that this experi- 
mental result was due to the fact that in applying 
Reynolds’ theory the variation of the viscosity of 
the oil as it rose in temperature during its passage 
through the bearing had been neglected, and that 
when this factor was taken into account the experi- 
mental facts were quite in accord with theory. The 
effect of this changing viscosity of the oil has been 
further investigated, both theoretically and experi- 
mentally in the laboratories of Messrs. Brown, 
Boveri and Co., of Baden, Switzerland, and an 
account of these researches appeared last year in 
the Revue B.B.C., which is a publication issued by 
the firm in question. For a block infinitely wide 
as compared with its length measured in the direction 
of motion, Osborne Reynolds* gave the equation : 
dp h—Al 

da rs ne 
where p denotes the pressure of the oil, x the 
distance of any point of the block from the origin, 


—6X 








* For a detailed exposition of Reynolds’ theory, see 
ENGINEERING, July to mber, 1915, pp. 101, 154, 196, 
and 207. 





and \ the viscosity of the lubricant, whilst h denotes 
the distance separating the Opposing surfaces at 
any point z, and h' is the value of h at the point 
where the pressure is a maximum. 

In integrating this equation Osborne Reynolds 
assumed A to be constant, although, as is well 
known, the temperature of the oil may be greatly 
increased by its passage under the block. In the 
article in the Revue B.B.C. the assumption is made 
that the viscosity \ may be expressed in the form 


N= r(1 +% 2) 


Here \, denotes the viscosity of the oil as it leaves 
the block, whilst a denotes the length of the block 
and » a coefficient. The viscosity of the oil as it 
enters the block is therefore (1 + m) Ag. 

With this substitution equation (1) can still be 
easily integrated, and the results for particular 
values of the constants involved are given as curves 
in Figs. 1 and 2, which we reproduce from the 
Revue B.B.C. In these figures m is defined by the 


relation h = hy (1 + “*\, where a,as_ before, is 
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the length of the block taken in the direction of 
motion and m measures accordingly the inclination 
of the block of the other bearing surface. With 
m= 1 the distance between the two surfaces is 
twice as much at the leading edge of the block as at 
the trailing edge, and this is approximately the 
condition for maximum sustaining power. It 
appears from Fig. 1 that when » = 0, that is to say 
when the viscosity is constant, the maximum 
pressure and the line of action of the resultant 
pressure lie distinctly behind the centre of the 
block. As m increases, which corresponds to the 
viscosity becomes smaller as the trailing edge is 
approached the centre of pressure shifts forward, 
but with the particular value of m for which this 
figure has been drawn it does not get as far forward 
as the centre of the block, even when the viscosity 
at the leading edge is three times as great as at the 
trailing edge. Fig. 2 corresponds to a much smaller 
angle between the opposing bearing surfaces, having 
been drawn for m = 0.1, the value of A at the 
leading edge is thus only 10 per cent. more than at 
the trailing edge. In this case the change in the 
viscosity has, it will be seen, a much greater influence 
on the position of the centre of pressure. This 
becomes nearly coincident with the centre of the 
block when the viscosity is only 50 per cent. more 
at the leading edge than at the trailing edge, whilst 
with n = 2 the centre of pressure is, it will be seen, 
well forward of the leading edge. The two curves 
show pretty clearly that to carry a given load the oil 
film will be thinner with a centrally-pivoted block 
than with one which is pivoted behind the centre 
line. This thinner film will be subject to a more 
severe shearing action, and the development of 
heat should be greater than with the centre of 
pressure behind the centre of figure. This con- 
clusion is borne out by the experiments quoted 
by Mr. H. T. Newbigin in the discussion on Mr. 
Stoney’s paper, read before the North-East Coast 
Institution of Engineers and Shipbuilders in 1914. 
In these experiments a block was run under constant 
load, but with different positions of the pivoting 





point, the results were as follow :— 
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The writer of the article in the Revue B.B.C. also 
determines the total load carried per unit width 
of an infinitely wide block when the viscosity varies 
according to the law already assumed above. De- 


noting this total load by —-, he finds that : 


P _ 6d; Ua2 

3 — he V1 
where A, = Ay (1 + ”) denotes the viscosity of the 
oil at the leading edge, A, being the viscosity at 
the trailing edge. Uis the velocity of motion, h, the 
least thickness of the film and a the length of 
the block measured in the direction of motion. The 
function ¥, depends on ” and m only. Its value 
for different values of » when m = 1 is given by 
Fig. 3, and when m = 0.1 by Fig. 4. Fig. 3 shows 
that if the viscosity is three times as much at the 
leading edge as at the trailing edge the load carried 
is only about eight-thirteenths as much as if the 
viscosity were constant at its highest value. With 
m = Q.1 the relative carrying power diminishes 
with varying viscosity in approximately the same 
degree as with m = 1. 

In order to test the practical importance of the 
above conclusions an elaborate series of experiments 
were carried out in the laboratory of Messrs. Brown, 
Boveri and Co. To this end bearing blocks suitably 
pivoted and held, were pressed against opposite 
faces of a disc rotated by an electric motor. The 
load imposed on the blocks was provided by a spring 
and could be varied at will, and provision was also 
made for varying the position of the resultant 
pressure on the blocks. The frictional drag on the 
blocks was accurately measured and the tempera- 
tures of the oil film and the pressures developed were 
measured at a number of different points. The 
blocks used were five times as wide as long, and it 
was assumed that along their central section the 
distribution of pressure would be nearly the same 
as if the width were infinite. The pressures along 
this section were measured by drilling holes 1 mm. 
in diameter through the block and connecting these 
holes to a manometer. Considerable difficulty was 
found in making this connection really oiltight, 
a leak of only five drops a minute proving sufficient 
to reduce the pressure recorded from 60 atm. to 
1 atm. The highest pressure recorded was about 
250 atm. or, say, 1} tons per square inch. Tempera- 
tures were measured by thermo-junctions carried 
through the block to its face. The observations 
showed that the graph representing the distribution 
of temperature was a fairly flat curve, and that the 
change in the viscosity of the oil was in reasonable 
accord with the assumption on which the calcula- 
tions already referred to were based. The average 
thickness of the oil film was deduced from its 
electrical resistance. 

In one experiment in which the load carried was 
900 kg. on a square block of 4} cm. side, this mean 
thickness proved to be 0-0018 cm., the rubbing 
speed being 4.2 m. per second. The corresponding 
least thickness of the film was in this case 0.0008 cm. 

Further experiments were made on the coefficient 
of friction. With an average load of 100 kg. per 
square centimetre this coefficient was found to vary 
little from the value 0.002 for surface speeds, ranging 
from 6 m. up to 36.7 m. per second. 

This result was, however, discovered to be due to 
the higher average temperature and consequent 
lower viscosity at the higher speeds. Another point 
examined was the effect of slightly rounding the 
leading edge of the block. The effect of this was 
calculated on the assumption that the curve pro- 
duced by this rounding was a parabola joining up 
tangentially with the flat surface of the block. The 
effect was found to be, as might have been anticipated 
from general considerations, to throw the centre of 
pressure further aft and to increase the carrying 
power. 

In conclusion, the writer in the Revue B.B.C. 
points out that Michell’s calculations show that 
when a block is of finite dimensions the displace- 
ment of the centre of pressure from the centre of 








figure becomes greater the narrower the block is as 
compared with its length in the direction of motion. 
The effect of side leakage is therefore to increase 
the eccentricity of the resultant pressure on the 
block, whilst on the other hand the rise in the tem- 
perature of the oil tends to decrease this eccentricity. 





THE NEW TROLLHATTA CANAL. 
(Concluded from page 658.) 


Nine bridges cross the canal, three of them being 
railway bridges. The Dalbo bridge is a road 
bridge, with a swing span and a fixed span ; the 
pivot pier is located on the western shore of the 
canal, and the long arm of the swing span leaves a 
free opening for navigation of 30 m. (98 ft. 6 in.) 
breadth, affording ample space for two vessels of 
5 m. draught and one of 3m. draught. The bridge 
affords a clear headway of 4 m. (13 ft. 14 in.) above 
normal water-level, which as a rule will allow the 
ordinary traffic to pass under it. The opening span 
rests on a footstep bearing and on a ring of six 
rollers, running on a roller path of 6.2 m. (20 ft. 4 in.) 
diameter. The bridge is worked by an electric motor, 
placed on the pivot pier; the motor is nominally of 
40 h.p., and, like all other machinery on the canal, 
it is driven by current of 25 periods and 380 volts. 
With a strong wind 60 h.p. is required at starting, 
but in calm weather only 10 h.p. The bridge can 
be completely closed or opened in 1.5 minutes. 
The stationary span on the east side is of reinforced 
concrete, with an opening of 12.24 m. 

The Uddevalla-Vinersborg-Herr Gunga railway 
bridge has an opening span on the bascule system, 
said to be the largest of the type in Europe, afford- 
ing a clear opening of 30 metres. This we describe 
in detail below. 

The Grop road bridge is of similar construction 
to Dalbo bridge. The swing span has a total 
length of 53.65 m., of which 35.15 m. (115 ft.) are 
in the longer and 18.5 m. (60 ft. 6 in.) in the shorter 
arm. The bridge is worked by a 30-h.p. motor, and 
can be opened or closed in 1.5 minutes. The 
stationary span, which is constructed of ferro- 
concrete, has a span of 12.24 m. 

The bridge at Karlsgrav is intended solely for 
closing the canal when it is being emptied between 
the bridge and the lock at Brinkebergskulle. This 
is a precaution against accidents to the lock gate, 
and also proved useful during the progress of the 
work when the bed of the canal was laid dry during 
the winter. The bridge has aspan of 34.1 m. (112 ft.) 
and leaves a free opening of 30.4 m. (99 ft. 9in.); it 
is swung by hand by means of a rope. 

The Bergslag railway bridge at Trollhittan 
carries a single line, and consists partly of an 
unequal-armed swing span, and partly of a 
stationary span. The swing span has a length 
of 59.56 m. (159 ft. 2 in.), of which 37.10 m. (121 ft. 
8 in.) are in the longer arm and 22.46 m. (3 ft. 6 in.) 
in the shorter. The bridge affords a headway of 4 m. 
(13 ft. 1 in.), and is constructed on the rolling-lift 
system. It is worked by two motors, each of 
52 h.p., and it can be opened or closed in 2 minutes. 
The stationary span is 7 m. and is constructed of 
plate girders; the piers are monolithic concrete and 
rest direct on the rock bottom. 

The street bridge at Trollhattan is a double- 
armed lever drawbridge, with an aggregate span 
of 34.5 m. (113 ft..12 in.). There is a free navigable 
opening of 30m. Each half is worked by indepen- 
dent machinery, placed in machinery chambers one 
on each side of the canal, each motor being of 40 h.p. 
The bridge can be opened or closed in 60 seconds. 

A bridge has been built for the private railway 
of the well-known locomotive builders, Nydqvist 
and Holm, and at their expense ; it carries a single 
line and is a one-armed swing bridge, affording a 
free opening of 24 m. (78 ft. 8 in.). 

The bridge at the upper end of the Akersjé lock 
carries the road, but is principally intended to serve 
as a closing bridge for the lock, in case of an accident 
to the gate. 

The closing bridge at Strém is placed at the 
upper inlet to the lock; this bridge, too, serves 
the double purpose of a closing device for the lock 
and of a road bridge. It is of the balanced bascule 
type. The main girders have a length from the 


free end to the pivot centre of 18.8 m. (62 ft. 2 in.), 
and are placed at a distance from centre to centre 
of 5.76 m., leaving a roadway of 5.2 m. (17 ft.). 
When used for closing purposes the lock opening 
is entirely closed by four doors. The bridge is 
actuated by means of a 24-h.p. motor and can be 
closed or opened in 30 seconds. 

The bridge for the Vinersborg-Herr Gunga Rail- 
way already referred to is illustrated on pages 716 
and 717, and on Plate LXIII, and is claimed to be 
the largest of its type yet constructed in Europe. A 
general view of this bridge is reproduced in Fig. 47, 
page 716, whilst the side elevation and plan are 
shown in Figs. 48 and 49, page 717, and end 
elevations are represented by Figs. 50 and 51, 
on page 716. 

As shown in the elevation and plan, Figs. 48 and 
49, on page 717, the structure consists of three 
spans, of which that on the eastern side of the 
channel is a simple straightforward plate girder of 
the deck type. The main span is of the bascule 
type, with a clear distance between centres of 
bearings of 42 m. It is hinged at its western end 
to a triangular frame, the lower member of which 
spans the approach on that side of the stream, whilst 
at the top this frame supports the balance lever, 
and at a lower level the electrically operated gear by 
which the span is opened and closed. As the plan 
shows the bridge crosses the channel on the skew, 
so that the minimum clear width provided for the 
traffic is 30 m. When closed there is a clear head- 
way above ordinary water level of 1.8 m. 

Details of the steelwork are represented in Figs. 
52 to 57, Plate LXIII. As shown, the bridge is, in 
the main, an ordinary riveted steel truss, but 
has, of course, a rigid lower chord, since a reversal 
of stress takes place here when the bridge is 
opened. The trusses are spaced at 5.35 m. centre 
to centre, and measure 7.6 m. in effective depth. 
The bridge is intended to accommodate a single 
line of railway, and to reduce weight has been 
constructed with an open floor. Considerable 
attention has been directed to securing a fair 
degree of torsional rigidity. The cross girders, 
1.2 m. deep over flanges (as shown in Fig. 56), are 
riveted for the full depth to the main truss verticals. 
To facilitate this, inside instead of outside angles 
are used for the bottom chord. To stiffen further 
the connection its depth is augmented by stout 
triangular gussets riveted both to the top of the 
cross girders and to the main verticals. Rigid cross 
bracing is provided both at the top and bottom 
of the truss (see Figs. 55 and 56). The track 
sleepers, which are 2.6 m. long, are secured by 
angles to the top flanges of stringers 950 mm. deep 
which connect the cross girders as shown in Fig, 
57. These stringers are spaced at 1.8 m. centres. 
Guard rails are provided in addition to the running 
tracks, and planking spiked to the sleepers as shown 
in Fig. 57 furnishes a serviceable footway across the 
bridge. The main span comprises seven panels, of 
which six are 6.75 m. long, whilst the seventh 
is 8.25 m. long. The hinges about which the span 
turns are, it will be seen, arranged at a height 
of 1.3 m. above the central plane of the lower chords, 
and a special inclined strut is provided accordingly 
to transfer the load to each hinge when the span is 
opened. 

At its free end the opening truss rests on flat 
bearing plates, to which horns are attached to guide 
the truss as it comes down into proper alignment. 
There is in addition a conical hole in each of the 
bearing plates into which a bolt carried on the 
girder is pushed by rods and links interlocked with 
the signals. The latter cannot be pulled off to the 
line clear position unless these bolts are fairly home 
in their holes. This cannot be done unless the truss 
rests truly in position, with its rails matching those 
of the approach span. No holding down bolts are 
provided since the balance weights have been 
proportioned and arranged so that there is always a 
positive load on the bearing at the support pier 
when the bridge is closed. 

The balance lever frame, shown in Fig. 54, is a 
very stiff structure built up of steel plates and 
angles. The central planes of the side frames line 


up with those of the main truss. They are stiffened 





transversely by the raking struts shown in Fig. 50, 
The casting which carries the Tins 


page 716. 
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pin has, it will be seen from Fig. 54, both vertical 
and horizontal flanges and is thus thoroughly 
supported whatever the direction of the applied 
thrust, without any demand being made on 
the shearing resistance of the holding down bolts. 
The casting is sufficiently narrow to fit between the 
open end plates of the portal strut, which carries 
the hinge pin as indicated in Fig. 55. 

The balance lever is illustrated in detail in Figs. 
52 and 53, Plate LXIII. The balance weight is of a 
somewhat peculiar shape (see Fig. 48, page 717. 
This was necessitated in part by the necessity of 
fixing its C. of G. in such a position, that the total 
load on the operating machinery is practically con- 
stant in all positions of the opening span, and in 
part by the necessity of clearing the rails below, 
and the links above, by which the span is swung. 
The counter-weight is in part of iron and in part 
of 1:3:5 concrete, and the iron shell was made 
sufficiently large to enable a substantial increase 
to be made in the amount of concrete originally 
provided, should such an addition have proved 
necessary. 

The links which connect the free end of the 
balance lever with the swing span have their 
centre lines in the median planes of the trusses. 
They have to take a maximum tension of 151 tons, 
and each consists of two latticed channels with 
inward turned flanges spaced 300 mm. apart. 
These links fit in between the forked upper ends 
of the verticals of the portal member, which is, it 
will be seen from Fig. 55, seoured to the other 
members at the panel point by heavy gusset plates. 
By this arrangement the pull of the links comes 
on the truss as directly as possible and with a 
minimum of distorting strains. 

It was not found practicable to secure a similar 
absence of eccentric loadings in planning the 
connections for the operatingracks. These, however, 
carry a much smaller load, viz., 28.6 tons instead of 


151 tons. They are yori | coupled up on the} 


outside of the truss and the ce lever frame, 
which they straddle. These racks are mounted on 








Fig. 47. 


the under side of the steel channels which form the 
connecting links. At the one end the links engage 
with pins on the truss, and for the rest are supported 
by rollers mounted on the balance lever frame. 
These rollers maintain the rack in gear with a 
spur pinion, which is operated by one or other of 
two 42 h.p. electric motors. The arrangement is 
best shown in Fig. 48 on page 717. The electric 
motors are fitted with automatic magnetic brakes 
and control switches which come into operation 
as the span reaches either limit of its travel. 
The time required to open and close the span is 
1} minutes, 

The hinges throughout are fitted with bronze 
bushes, spherically mounted where thought desir- 
able, and special lubricating arrangements have been 
provided. Access to the hinges both at the top of 
the frame and at the top of the span is provided 
by footways properly protected by gas pipe hand 
railings as indicated. 

The bridge piers are of concrete founded on piles 
as indicated in Fig. 48, page 717. 


SECTION ON 8.8 
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THE NEW GRAVITY BUCKET CONVEYOR OF 
MESSRS. FRASER AND CHALMERS, ERITH. | 


By G. F. Zimmer, A.M. Inst.C.E. 


A NEw gravity bucket conveyor has been designed | 
by Messrs. Fraser and Chalmers, which promises to be | 
a valuable addition to the conveyors of this type. | 
The writer had recently the opportunity of inspecting | 
an experimental machine at the works of this firm | 
at Erith, and was much struck with the ingenuity 
displayed in its design. To the casual observer most 

vity-bucket conveyors look alike, but the user, who is 
amiliar with the details can appreciate minor details 
which make or mar such machines. 

The accompanying illustrations show this conveyor | 
in plan and two elevations, and it will be seen at a 
glance that this particular machine has been built | 
solely for the purpose of experimenting ; a wise pro- | 
ceeding for a drm who have a reputation to keep up. 
The conveyor is about 20 ft. long from centre to centre | 
(Figs. 1 and 2), the two supporting rails are 2 ft. 3 in. 
from centre to centre of the railhead (Fig. 3), the 
buckets are 18 in. long, 1 ft. 10 in. wide, and 12 in. | 
deep (Fig. 4); they have a pitch of 24 in., and travel 
at a speed of 50 ft. per minute. The conveyor will 
handle 50 tons of small coal per hour. The terminal 
pulleys are hexagonal, and measure 2 ft. 3 in. across | 
the flat. To fill such a conveyor, an ordinary shoot is 
sufficient, as the buckets form a continuous and | 
unbroken strand, the units of which overlap to prevent 
leakage. 

The tipping device consists of two plates A, which 
somewhat resemble in their outline the shape of a ham, 
these two plates are keyed to a spindle at such a 
distance apart that they engage simultaneously with 
the two tipping attachment BB on each bucket; a 
lever is also keyed to this spindle which, by means of a 
spring catch, engages with two recesses in a segment, | 
which recesses determine the two positions of the 
‘ripper when in and out of gear. In the position shows 
in the illustration, the tripper is in gear, and the 
conveyor discharges ; when the lever is in the opposite | 
direction, the two tripping plates hang down vertically, | 
as shown in dotted lines, and thus permit the buckets 
to pass undisturbed. This arrangement is simple and | 
inexpensive, and such trippers can, therefore, be placed | 

















pretty frequently without adding much to the cost of 


the installation. They take the place of a travelling 


tripper, which is generally more complicated, but 
which has the advantage that it can serve for any 
position in the length of the conveyor. 

In the case of this working model, the tipped buckets 
discharge direct in the lower run of the conveyor, in 
actual work, a coal bunker would be situated between 
the upper and the lower strand. 

The chain is composed of long steel links 2 ft. pitch 
and the joint-pins run across the two chains where 


| two adjacent buckets meet, so that each bucket is 


suspended in the usual way above the centre of gravity 
in the centre of each link of the chain. Small running 
rollers are provided at the end of the joint-pins between 
the two steel bars forming each link. A glance at the 
illustration will show that the buckets in their horizontal 
run are not quite level, this is due to the method in 
which they overlap, at one side beneath the joint-pin 
and on the other side above it. This is shown in Fig. 4 
to a larger scale. At the joint-pin, where the buckets 
are swivelled, there are renewable bearing blocks, 
which pitch with recesses in the sprocket-wheels. 

In the article on “ Universal Conveyors,” which 
appeared in the issue of January 12, 1917, of this 
journal, great stress was laid on the importance of 
getting the buckets of a continuous gravity bucket 
conveyor to overlap and disengage again at the right 
moment, and various clever solutions of the problem 
were described. Since then, with this newest gravity- 
bucket conveyor, has made its appearance, and as far 
as it is possible to judge from an experimental machine, 
the problem has been solved, not only most  satis- 
factorily, but also in an entirely new way. When the 
buckets approach the end terminal of their horizontal 
run, they encounter an auxiliary tripper C in a fixed 
position, which tips the buckets right over bottom-side- 
up, and as they dip over in this way, they are arrested 
by coming in contact with a wheel D, upon which they 
rest for the remainder of their journey round the ter- 
minal. Thus, during the period whilst the buckets 
traverse this terminal, they are no longer free to swing 
round their pivoted support above their centre of 

vity, since the wheel D will not permit of this. 

y this arrangement, it is quite impossible for the over- 
lapping lips of the buckets to become disarranged. 
































PREVENTION OF EROgION AT THE Foot oF A WEIR.— 
The formation of eddy currents at the foot of a weir 
may lead to serious erosion of the river bottom, to 
prevent which various means are adopted. Wooden 
bears are, for instance, chained to the weir so as to 
float on the water and to break the force of the falling 
mass of water. A peculiar remedy is in use on some 
rivers of Styria, the weirs of which are provided with 
by-passes for the rafts of wood floating down the rivers ; 
the rafts were caught in the hollows of the river bottom 
and twisted or broken, especially at low water. To stop 
the erosion a “ Flossfeder,” a kind of floating floor, 
built up of boards and beams, was hinged to the weir 
bottom ; to the surprise of many experts, the hollows 
already formed begun to fill up again, and no further 
trouble was experienced. The description of this device 
by Hofbauer, in the Zeitschrift des Ocsterreichischen 
Ingenieur und Architekten Vereins, of April, 1915, 
induced H. E. Gruner and E. Locher, of Basle, to make 
model experiments on the prevention of the erosion. 
The experiments were described in Nos. 3, 4 and 5 of the 
Schweizerische Bauzeitung of 1918, and gave rise to some 
correspondence in subsequent issues of that journal. 
The experiments were made, not with weirs, but with 
sluices, the opening for the water being at the | or 
at the bottom of the conduit, or in some intermediate 

ition. The bottom of the conduit was covered with 

ard loam or with concrete, in a sheet or in blocks ; the 
sill, the bottom underneath the weir or sluice and close 
to it, was always of concrete, and the sill length was 
varied so that the influence of the wave-form on the 
bottom could be studied. The hinged floats were 
attached to the down-stream end of the sill, each float 
being free to take up its position at the angle (with 
respect to the horizontal) corresponding to the current 
conditions. The current rate was determined with 
the aid of Pitot tubes. The s s between the longi- 
tudinal beams of the float allowed stones to drop through 
the float, and sometimes part of the bottom was covered 
with slotted boards. It was found that the sill length 
should be such that the turbulence quieted down before 
the water left the sill. A ridge at the sill end, which 
deflected the strong current, also had a quieting influence, 
and the floats and slotted bottoms seemed to owe their 
efficacy to the same reason, that of breaking Age 
strong eddies. The hinged floats, which must of 
sufficient length, were preferable because the float could 
adapt itself as to level to the stream conditions, and 
could respond as a yielding obstacle. Irregularly 
distributed stone blocks at the bottom of the weir, even 
if relatively big and heavy, were finally carried by the 
water into the hollows created about them, These ex- 
periments are of much interest. 
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THE STOKES GUN AND SHELL, AND THEIR 
DEVELOPMENT.* 


By Str Witrrip Strokes, K.B.E. (Hon. Member). 


Ir has been with great diffidence that I have und: r- 
taken to address you to-day as the third Gustave Canet 
lecturer. The subject which your council has approved 
of is one about which, three years ago, I knew practically 
nothing, nor can I to-day claim any deep knowledge 
which justifies me in standing before you and stating 
that I have solved any great problems hitherto obscure. 
My only possible justification is that I have been per- 
mitted to introduce into modern warfare a weapon of 
unusual simplicity and lightness which may possib y tend 
to exert an influence in the direction of checking the 
tendency to complication and intricacy which, I fear, 
is the vogue amongst modern expert designers. 

The first Canet lecture, which was delivered by Sir 
Trevor Dawson in 1909, deals with “‘ The Engineering of 
Ordnance,’ involving designs and methods of manu- 
facture which are the outcome of long years of study and 
experience. The evolution of ordnance must of necessity 
depend to a large degree upon the process of trial and 
error, which naturally leads further and further from 
primitive simplicity. Cause and effect are not always 
obvious. Minds become set in one direction, and not 
inclined to retrace steps which have, perhaps under 


Fig.1 . ORIGINAL DESIGN OF COMPARTMENT B0MB. 
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slightly different conditions, not been fruitful of good 
results. 

I, therefore, venture to throw out the suggestion 
that an investigation on ‘‘The Engineering of Pro- 
jectiles and their Components” could be of consider- 
able service to the nation, because nearly all these 
problems are engineering problems, in the solution of 
which the practical manufacturing engineer is the most 
likely person to be helpful, at any rate, from the pro- 
duction point of view. I hesitate to advocate the 
addition of still one more department to the long list 
under the Minister of Munitions, but I venture to predict 
that if a “Simplification of Designs Department” were 
seriously and properly set to work, its effect, both on the 
rate and cost of production, would give equal satisfaction 
to the supply departments and the Chancellor of the 
Exchequer. 

All this, you may think, has little or no bearing on the 
subject more particularly before us this evening. My 
retort, however, is that modern warfare has now de- 
veloped into one of exhaustion of men and money. 
Simplicity in design means small cost and quick delivery, 
not to mention other advantages in the field, and I would 
therefore ask you to pause, perhaps longer than you 
otherwise would feel inclined to do, in the consideration 
of the Stokes gun and shell, as examples of what can be 
done in one direction, at least, when design is not 
hampered by precedent or long-established practice. 

The Original Conception.—The beginning of the present 
war found us quite unprepared, more particularly in 
weapons suitable for trench warfare, and many expedients 
were resorted to by “ Our Contemptible Little Army,” 
having for their object the throwing of high explosives 
a short distance from one trench to another. When my 
attention was first called to the position there were four 
designs in use for service trench howitzer, all more or less 
slow, heavy, and difficult to manufacture and use. It 
was suggested to me that we were badly off for “ Fright- 
fulness” at the Front and that our men were not having 
a fair chance. Could I think of anything ? What 
I thought of is shown on Figs. 1 and 2, which are repro- 
duced from the information I sent to the War Office 
through a friend in December, 1914. Stated shortly, 
the proposal consisted of a cast-iron bomb with six 
compartments containing explosive, with a time-fuse 
which was lighted at the moment of firing, and which 
was so arranged that each of the six compartments 
exploded at unequal intervals. At each explosion it was 
intended that the bomb would be blown into a fresh 

tion, and that, therefore, if it fell into a trench it would 

very searching and demoralising. A seventh com- 
partment placed centrally contained a cartridge holding 
the prope lant. The gun, or howitzer, for firing the 
bombs was a simple tubular barrel with two adjustable 
legs, thus forming a tripod. The recoil was taken by a 
cast-iron bow] attached to the base of the barrel. 

The lower end of the barrel was provided with a pointed 
central rod for the purpose of firing the propellant 
cartridge, when the bomb was allowed to slide down 
to the bottom of the barrel. 

The main features of the scheme thus were : (1) A bomb 
producing successive explosions. (2) A bomb provided 
with its necessary charge of propellant ready for firing. 
(3) A simple gun without moving firing mechanism 
capable of automatically firing bombs as quickly as they 
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could be fed into the muzzle and allowed to slide down 


to the spike at the bottom. 


From this somewhat sketchy scheme there ultimately 
emerged the weapon and projectiles which it is my 
privilege to describe to you this evening, by goin 
through the various stages of evolution which result 
from the experience and knowledge which I gradually 
acquired. Looking back at what was done, I am 
tempted to wonder at my temerity in proceeding in the 
face of the attitude taken up by the experts in the 
subject, who with one accord “turned down” the 

roposals I put forward. At that time there was no 

unitions Inventions Department, and, so far as I know, 
no machinery for developing schemes put forward in a 
crude form. The position to-day is very different from 
what it was in the early part of 1915, and inventors have 
now much more chance of obtaining a sympathetic 
hearing. 

The Primitive Gun.—Acting on the courage of my own 
convictions, however, I had a primitive gun made, at the 
works of Messrs. Ransomes pied Rapier, Limited, Ipswich, 
out of a piece of drawn tube, and a shell out of a piece of 
bar, which gave promising results. In fact, the range 
so much exceeded my expectations that, much to every- 
one’s surprise, my first shot nearly took refuge in a 
cottage. Other demonstrations followed, from which 
emerged the following conclusions: (1) The idea of the 
gun was good, but in need of development. (2) The 





steel baseplate, Fig. 3. This is set up in the ground as 
nearly as practicable at right angles to the barrel in its 
firing position. 

In order to increase the traverse three cup-shaped in- 
dentations are provided to receive the base of the barrel 
in alternative positions, A shelf angle belps to keep 
the barrel in position when the ground is of an elastic 
character. A rope handle is used when carrying the 
baseplate. 

The Construction of the Stokes’ Gun.—Returning to 
the design of the barrel, it will be noted that the 
is closed by a cap screwed on to the end, which is ex- 


ternally threaded for the purpose, Into this cap is 
screwed a short cylindrical rod projecting into the 
barrel. The upper end of this rod, or striker, is slightly 


convex, and a small nipple is formed in the centre. 
As the face of the striker takes the blow of the projectile 
when it is allowed to slide down the barrel, this nipple 
fires the cap of the propelling cartridge, which is placed 
at the lower end of the projectile. It will thus be seen 
that there are no mechanisms or moving parts in the 
base of the gun, and that the firing is automatic, and 
simply depends on the energy acquired by the projectile 
sliding down the barrel. It may be remarked in passing 
that a trench gun, or howitzer, has a high angle of fire, 
and a projectile will therefore always slide freely down 
the barrel. 

The design of the striker took some time to work out, 


Fig.2. ORIGINAL DESIGN OF GUN SENT TO WAR OFFICE. 
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bouncing cracker bomb was not so good as a single 
compartment shell. (3) That my knowledge of pro- 
pellants was so limited that only black powder gave 
anything like consistent results. (4) That as a burster, 
black powder should be used, in view of the shortage of 
high explosive and the desirability of using a cast-iron 
shell. ~ 

Encouraged by the results so far obtained, and 
animated by a strong desire to do something to help to 
win the war, I devoted my week-ends to trials of various 
sorts, so that I might develop the weapon into something 
which would be acceptable to the authorities. The 
problem of the gun itself was not very difficult. I set 
out with four objects in view: (1) Simplicity in manu- 
facture ; (2) simplicity and speed in firing ; (3) lightness 
and portability ; (4) quickness and ease in setting up, 
and change of objective. The first barrels made were 
bored tubes, but it was evident that if the tubes could be 
drawn with sufficient accuracy, boring might be dispensed 
with. Arrangements were therefore made to cold-draw 
the barrels, and after some preliminary difficulties had 
been overcome the results were quite satisfactory, even 
without heat treatment. The lower end was bottle- 
necked by plant already used in the manufacture of gas 
cylinders. The design of the front legs involved a good 
deal of thought. Eventually a simple “A” frame was 
made, capable of folding up when not in use. The 
elevating and traversing screws were double-threaded. 
The traversing screw engaged with projections formed 
on a gun-metal collar studded on to the barrel. This 
arrangement worked well if the gun was set up with the 
legs approximately at right angles to the barrel. 

In service, however, it was found difficult to get the 
gun set up properly, and to meet this a modified leg 
was introduced of heavier design and with only half 
the traverse, Fig. -3, e 720. The frame is also 
arranged to fold up, and to meet the extra weight the 
legs take apart from the barrel. The traversing screw 
is hollow, so that a central pin may be inserted through 
it and the ends of the cretekt on the top of the elevating 
screw. This pin is withdrawn when detaching the legs. 
Another feature is the introduction of bevel gear for 
operating the elevating nut. The frame is tubular, 
instead of the flat bar construction in the — design, 
and the whole scheme is more on the lines of a machine- 
gun mounting. The very limited traversing range is 
the principal drawback, and I have since put forward 
an improvement on simple lines which has four times 
the lateral range, without adding to the weight. This 
is made possible by the introduction of a nest of springs 
which takes up the shock of discharge, and thus does 
away with the danger of damage when the gun is badly 
set. This design is still under consideration, and I fear 
I must, therefore, not give details of it. 

The recoil of the gun when fised is taken by a pressed 

















because I started off on the wrong track. My original 
idea was that the propellant should be placed in a central 
cavity*in the shell, and that it should blow out the end 
of the cartridge past a striker having a pointed end. 
This scheme had two disadvan irst, the foulin, 
of the gun by the residue from the cartridge ends, an 
second, the absence of a definite confinement of the 
propellant which would ensure its burning properly and 
regularly. When I found out this latter defect I tried 
a square-ended striker in connection with an enclosed 
cartridge chamber, with the result that I split open a 
solid steel shell and nearly burst the barrel. is taught 
me caution, and thereafter I made a rough-and-read, 
calculation as to likely pressures before firing any f 
arrangement or propellant. It was some time, however, 
I am ashamed to say, before I arrived at the proper size 
and shape of the striker nipple (Fig. 4, page 720), to 
which I will again refer when dealing with the develop- 
ment of the cartridge container. 

The barrel is formed of a cold-drawn steel tube, the 
thickness being determined by the pressure developed 
by the propellant near the base, There is a very con- 
siderable expansion chamber, which red this p © 
to only about 1} tons per square inch in the case of the 
3-in. gun. This ex sion chamber is important, 
because if ballistite (the propellant adopted) is confined 
in a chamber which it completely fills a pressure of over 
40 tons per square inch is generat The cubical 
contents of the expansion chamber in relation to the 
contents of the cartridge are such that this 40 tons is 
reduced down to 1} tons when acting on the walls of tho 
gun and projectile. A 3-in. barrel, turned down for a 
length of 2 ft. to a thickness of only jy in., was proofed 
with 10 rounds of full charge projectiles, and showed no 
sign of deformation. 

A light canvas cap is provided to cover the muzzle 
when the is not in use to out rain and dust. 
In the original guns a bolt was provided near the muzzle, 

rojecting inwards and capable of withdrawal by a 





anyard. Thus a projectile could be in the gen 
— fired from a di by wi the it 
supporting it. This firing from a di the 


distance f 
practice of mortars then in use, but a little — 
showed the bolt to be not only unnecessary but in- 
convenient for rapid fire. The present guns, therefore, 
have no safety bolts, and rapid fire is facilitated. The 
of firing is measured by the skill oe in 
ropping the ar down the gun and in the supply 
of projectiles being maintained. It is quite easy to 
from pre ye ee I believe a record 
team have fired off 43 shells per minute. There is no 
danger of the hand being hit by the projectile. 
Range Variation.— range variation can be obtained 
in four ways: (1) By varying the angle ; (2) by varying 
the pobinen wi charge; (3) by verying the expansion 
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chamber; (4) by providing escape exits for the pro- 
pellant. 

1. Varying the angle within limits is the simplest. 
The maximum range is obtained with the barrel at about 
45 deg. To shorten the range, say, 50 per cent., the 
angle must be increased to about 72 deg., but at this 
angle the height of flight may make the effect of wind a 
seriously disturbing factor on the accuracy. 

2. It is therefore necessary to have resort to varying 
charges as well as varying angles. I originally contem- 
plated four different charges, but ultimately these were 
reduced to two for the sake of simplicity. 

3. To vary the expansion chamber involves alteration 
to the length of the striker. This is not convenient, 
and after a few attempts was abandoned as impracticable. 
It was found, however, that there, was a striker 





gun, when set up in a trench, to be laid on an object, a 
telescopic rego was provided to engage with a socket 
on the collar belonging to the mounting. This socket 
has its axis paralle] to the axis of the barrel. Thus, 
when the periscope is vertical (as shown by the spirit 
bubble), any object visible through the periscope and 
falling on the centre lines is in the direct line of fire. 
In practice, I understand that sufficient accuracy can be 
obtained without the use of a periscope. 

The Projectile—Having dealt so far with the details 
of the gun, I will now return to the projectile. It will 
be remembered that my original idea was to have a 
projectile formed with a number of chambers holding 
explosive, which should be arranged to give successive 
explosions in different positions. The first conception 
is shown in Fig. 6. It is formed in two parts, secured 
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to the production of a shell having sufficient accuracy 
and a single bursting charge. As the gun barrel was not 
rifled, the projectile, when fired very quickly, began to 
turn over in its flight, and the question arose as to 
whether or not some arrangement should be made to 
make it fly end on. Various experiments were tried, 
but nothing gave such uniform results as the shell shown 
in Fig. 9, which has a body formed more or less on stream 
lines, with wings at the tail end. For various reasons, 
however, this design was not adopted, although latterly 
there seems to be a movement in the direction of using 
a cast-iron shell with wings. In this connection it may 
be of interest to show graphs taken from a model of the 
standard shell, with an air blast carrying pigment in the 
form of very fine spray. These graphs are shown in 
Fig. 10, and, although not absolutely conclusive, are 














Fig. 4. 


Correct DEsIGN oF STRIKER. 

















Fie. 5. CLINOMETER; LoNnG-RANGE READING 
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Fie. 3. Sxconp Service Parrern Gun. 


length which gave the maximum range. Increasing the 
pressure by shortening the striker, did not further increase 
the range, owing to the greater essape past the projectile, 
due to the windage. ° 

4. The last alternative, vii:., of providing means for 
allowing the escape of part of the propellant pressure 
was also abandoned for several reasons, amongst the 
most important being: (a) Avoiding unnecessary com- 
plications ; (b) the inconvenience from excessive noise 
when firing ; (c) the objection to having —- at the 
base when firing in water-logged trenches; (d) the 
difficulty of definite and quick control. 

In order to provide an easy method of getting on to 
an objective a simple clinometer was designed, Fig. 5. 
The arm carrying the bubble gives two sets of readings. 
On one side the range in yards obtained with the full 
charge is shown, together with the time of flight for fuse 
setting, and on the other, similar information in con- 
nection with the lesser charge. Latterly, however, 
owing to the multiplicity of charges and other alterations, 
range tables have.to be used in conjunction with a simple 
clinometer reading angles only. order to enable the 
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by a central bolt and arranged with time fuse connections 
betwee. the chambers. I very soon found this scheme 
impract cable, as the first or second explosion opened 
the jomt, and the remaining chambers went off simul- 
taneously. I next tried a bundle of separate cast-iron 
chambers, with external fuses, Fig. 7. This also was a 
failure, as the violence of the first explosion broke up 
and fired the rest. By this time I was officially told 
that the ‘‘ bouncing ” idea was not acceptable. : 
For my own satisfaction, however, I made a final 
effort, which turned out fairly satisfactory. This device 
consisted of four concentric chambers holding black 
powder, and formed by fitting cast-iron cylinders one 
outside the other and so sha that the ends were 
closed (Fig. 8). A short length of time fuse was attached 
to each chamber of such relative lengths that the 
explosions took place successively, beginning with the 
outer chamber and finishing with the centre one. This 
scheme had the desired effect of successive none 
explosions, but the construction was too complicat 
and heavy to encourage the attempt to obtain its 
adoption. From this time onward I devoted my attention 


Ortervat C.I. SHent (DissEMBLED). 


interesting as showing the stream lines. I next ex- 
perimented with a simple cylindrical cast-iron shell, 
shown in Fig. 11, which held about 1 Ib. of seen? geet 
and the fragmentation of which was quite good. This 
design involves very little machining, and is simple and 
cheap to make. 

The final design adopted, however, is shown in Figs. 
12 and 13, and consists of a piece of wrought steel tube 
forming the body, with screwed-in ends, thus giving a 
very light construction, capable of holding about three 
times as much high explosive as an 18-pounder service 
shell. The screwed-in ends have to be machined to fine 
limits as regards diameter, so that the windage losses 
may be fairly constant. When were these types 
of shell, I was confronted with many difficulties, owing 
to my previous inexperience. To obtain re rity, or 
even certainty with the propellant, involved becoming 
acquainted with the fundamental principles, such as, 
that properly to burn a propellant a definite pressure 
must be generated. : 

The Propellant.—In a shot gun, the propellant is 





confined by the inertia of the shot in front of it, and 
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being also confined in other directions, the necessary | size, number, and position of these holes which would| In addition to the size and number of holes, it was found 
conditions are present for uniform burning.@In my|avoid fone or other of the following objections: | that the — of the nearest holes to the ignition end 
case, however, the conditions were different, as, having | (1) Bursting the container; (2) blowing out the end of| had marked effect on the results, Another difficulty 
abandoned the idea of allowing the end of the cartridge | the cartridge ; (3) not igniting the propellant at all, or | arose from the amount of charge which had to be ignited, 
not with certainty. It soon | and which required a cap with more fulminate of mercury 
became evident that the cart- | than the normal sporting cartridge cap. This difficulty 
ridge container must be made | was at first accentuated by the fact that owing to the 
thicker than hydraulic tubing, | wrong shape of the striker nipple, the anvil of the ca 

and that the material used | was sometimes displaced so as partly to close the flash 
must be of good quality, to| hole, thus giving short range or missfire. Primers of 
avoid splitting open, as the| various sorts and amounts were tried and abandoned. 
pressure must be at least 2 tons | In the case of the 3-in. gun a No. 12 bore size is used, 
persquareinch. The diameter 'and in the 4-in. a No. 4 bore. These cartridges are 



































Fig. 7. C.I. Compounp SHELL wiTH Srx CHAMBERS. 


Fie. 8. C.I. Sete wirn Four Concentric CoMPARTMENTS. 
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Fie. 11. O.2. SHert anp Fuss ror Brack Powpzr Burster. 











Fie. 9. C.I. SHett to Fry Enp-On. 
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to blow out, it became necessary to provide vents in the | of the holes must be such that before the side o1 the cart- | coloured differently, according to the charge they con 

side walls. Starting with an ordinary sporting cartridge | ridge case gives way a sufficient pressure was generated to | tain, and are varnished to make them waterproof. A 
case, I placed it in a tube or “cartridge container,” | ensure burning the complete charge thoroughly. Various | distinctive mark in the end wad facilitates recognition 
projecting from the base of the projectile, and provided | makes of cartridge cases were tried, and those made by |in the dark, and the end turnover is slightly dented, 
it with holes. The next difficulty was to determine the | Eley Brothers, Limited, were found by far the best. which ensures a tight fit in the cartridge container, 
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cartridges and containers. Many of the initial difficulties 
arose from a lack of uniformity in the results. These 
variations I ultimately found were due to changes in 
temperature. In warm weather the cap and propellant 
are more active. I was just on the border line between 
success and failure, and I frequently found that defects 
which I had eliminated one day reappeared the next 
under colder conditions. These uneven results were very 
disconcerting and difficult at first to understand. 

When deciding upon the best kind of propellant, 
practically all the available smokeless powders were 
tried, but Nobel’s sporting ballistite proved in every 
way the best forthe purpose, and was ultimately adopted. 





sidered sufficient. Under altered fighting conditions, 
however, it became desirable to increase the range, and 
this has been done by adding extra charges, made up in 
the form of rings, which can be slipped over the outside 
of the cartridge container. The propellant contained 
in these rings is somewhat thicker than the ballistite in 
the cartridge, in order that the rate of burning may be 
so slow as not to add materially to the initial pressure in 
the base of the gun. The muzzle pressure, however, is 
considerably increased, as also the flash. The fabric 
material from which these rings are made tends to foul 
the gun, and must also be kept dry. An alternative 
method, which does away with these disadvantages, has 
been put forward, and is now under consideration. 
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in Fig. 11 a Bickford fuse is contained in an annular 
space formed in the base of the shell. One end of the fuse 
projects into the powder filling in the shell, and the 
whole was bedded in plaster of Paris. A washer, having 
a hole in it immediately over the Bickford ring, is capable 
of rotation when the cartridge container is slightly 
unserewed. The edge of this washer is marked in 
seconds relative to a zero mark on the shell flange. 
A piercing tool is inserted chrough the hole in the washer 
when the desired setting is made, thus cutting through 
the outer fabric of the Bickford fuse, so that on firing, 
the flash of the propellant lights the fuse at. the desired 
spot. Many experiments were made with #hie arrange- 
ment, and some very good~ results” Wined. No 

















q 











Fie. 12. Service 3-In. H.E. SHELL anp Fuse. 











Fie. 13. 3-Ly. HL.E. Service Sa#ert in SEcTION 











Fig. 14. 


Service Time-Fuse Heap. 
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In order that the shell 
may slide with sufficient 
freedom down the barrel, 
a windage has to be pro- 
vided, which in the case 
of the 3-in. gun amounts 
to 24 hundredths of an 








Fie. 16. “ AtLWways” 


Ballastite is a combination of uitro-glycerine with gun- 
cotton. It is rolled into thin sheets and cut up into 
squares and coated with graphite. It is very quick 
burning, leaves no residue, and gives about 27 yard-lb. 
range per grain. In common with other propellants, 
its thickness governs the speed of burning, and some 
difficulty was at one time experienced on account of the 
makers departing slightly from their previous practice 
in this respect, resulting in the cartridge end blowing out. 
With ballistite there is very little flash at the muzzle of 
the gun, even with the original full charge. This is 
doubtless due to the low muzzle pressure. When 
experimenting with black powder, I was struck with the 
small amount of smoke produced, and this I attributed 
to the large air chamber in which the powder was burnt. 
The fouling of the gun, however, made black powder 
unsuitable, 

Increase Range of Gun.—-When the gun was first 
issyed for service, a range of about 430 yards was con- 


Fuse. 


inch. This windage re- 
duces the range some- 
what, but, as theamount 
of propellant used is 
trifling, the loss is not material. Experiments were made, 
using thin flanged copper gas checks attached to the 
base of the shell, and shaped like a pump leather. It 
was found that the range was increased by about 30 
per cent., but that the accuracy was not improved, 
probably owing to variations due to the friction set up 
in the barrel. 

The Time Fuse.—The next problem which required 
solving was the best means of bursting the shell by some 
form of time fuse. I started to work, using a short 
length of projecting Bickford fuse, which should-be cut 
to the required length and lighted at the moment of 
firing. Bickford time fuse is commercially used for 
blasting operations, and is a waterproof flexible con- 
struction of various makes, with a black powder core 
woven with strands of hemp. When lighted, it burns 
like a squib, generally at the rate of about j in. per 
second, if the end is free for the escape of the products 
of combustion. In the case of the cast-iron shel] shown 
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ANOTHER TrmE-FusE HEap. 


prematures were experienced, and with a black powder 
burster the fragmentation was excellent. 

When, however, high explosive is used, it is necessary 
to adopt a detonator, and a fresh arrangement 1 
necessary. This consists in providing the nose end of 
the shell with a thin detonator tube projecting into the 
high explosive filling, into which the detonator and 
Bickford fuse can be inserted. The upper end of ‘the 
Bickford fuse is fixed in a chamber containing a cap, 
which on being struck, lights the Bickford, the length 
of which determines the interval which elapses before 
the detonator explodes. It should be noted that 
detonators are occasionally very sensitive, and every 
precaution should therefore be taken to avoid a 
premature. Inthe arrangement described, the detonator 
is fired in the direction which still further tends to 
compress the fulminate of mercury and not to break it 
up. This is the only safe way to fire a detonator, and 
the fact that it is crimped on to the Bickford fuse, which 
is the elastic member which starts it in motion when 
fired, still further adds to the safety. é 

The method of firing the cap which lights the fuse is 
shown in Figs. 14 and 15. The mechanism in the earlier 
arrangements was very similar to that of the Mills hand 
grenade, viz., a central bolt with a pent-up spiral spring 
coiled round it. The central bolt was maintained in the 
firing position by a lever which, when uncontrolled, flew 
outwards and released the central bolt. The end of 
this lever, however, was maintained in its proper position 
by a set-back bolt, which, in turn, was kept in position 
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by a coiled spring beneath it. A safety-pin was arranged, 
so that the set-back boit could not be displaced and the 
lever released until the pin was withdrawn. On firing, 
the inertia of the set-back bolt compressed the spring 
behind it sufficiently to allow the lever to be released, 
which then flew off, allowing the central bolt to strike the 
cap at the end of the Bickford fuse, which was thuslighted. 

Fig. 14 shows the service pattern as issued. The 


which lights an instantaneous fuse or powder puff in 
connection with the main detonator, which sets off the 
high explosive charge. A safety device only allows the 
ball to function after the projectile has been fired from 
the gun. As its name implies, this fuse operates when 
the shell reaches the ground, whatever the position of 
the shell may be. This fuse was originated by the 


| authorities to obviate the trouble of preparing different 
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Having now described the various stages which were 
passed through when developing the gun and -its por- 
jectiles, I venture to hope that the history has not been 
altogether uninteresting. The weapon, as it is now 
used, seems, in the light of present knowledge, very 
simple and obvious, but, like most simple things, the 
arrival at the final stage involved much patient effort, 
| which was rendered more difficult by the apparent lack 
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VARIABLE TIME-FuUSE AND PIERCING APPARATUS. 

















Fic. 19. 4-In. Gas SHELL witH Fuss, CARTRIDGE AND Extra CHARGE RING. 




















Fic. 18. 


lengths of time fuse, and 
has been recently con- 
siderably improved. 

Fig. 17 shows another 
method of getting over 


the same difficulty, but 
this, however, was not 
adopted. In this arrange- 








Fic. 20. 4-In. Gas SHELL witn Fuse, &c., REMOVED. 


mechanism is precisely the same, but the fly-off lever is 
exposed instead of being shrouded by the body of the 
fuse, and is therefore liable to be knocked off with rough 
usage. Fig. 15 shows a better arrangement, in which 
a pent-up spring is dispensed with, as also the fly-off 
lever. It was, however, never adopted, as the design 
shown in Fig. 14 had already been put in hand. A safety- 
pin passes through the head, and, until it is withdrawn, 
prevents the central bolt striking the fuse cap or the 
shell sliding down the gun. The coil spring round the 
central bolt is of such strength that, on firing, the inertia 
of the central bolt is sufficient to cause it, by compressing 
the spring, to strike the fusecap. In case of a partial miss- 
fire, the shock of discharge is not sufficient to compress the 
spring, and thecap is therefore not struck. Rough usage 
in one direction only would tend to ignite the cap, and the 
strength of the spring is such as to cover all reasonable 
risks. There are certain difficulties with the use of the 
Bickford fuse, one of them being the uncertainty of 
lighting it by means of the fuse cap, more particularly if 
damp. This can be got over by coating the end of the 
fuse with fine black powder, applied with a celluloid 
solution, such as collodion. In order that the best 
results may be obtained from the Bickford fuse, a free 
outlet or vent should be provided for the escape of the 
products of combustion. The fuse should not be bent 


about before use, otherwise its speed of burning is | 


increased. The crimping both at the detonator and 
cap end should be carefully carried out in order not to 
restrict the outlet of the gases. On the other hand, the 
crimping should be effectively done in order that the 
necessary adhesion is provided between the parts to be 
set in motion at the moment of firing. 

Percussion Fuse.—Another form of fuse, called the 
** Allwaye ”’ fuse, is shown on Fig. 16. This is a per- 
cussion fuse, and, therefore, requires no time setting. 
The construction of the fuse includes a metal ball 
confined in a chamber having double conical walls, one 
wall being formed by a movable member carrying a 
needle point, which can pierce the detonator or cap, 





ment, the length of Bick- 
ford fuse sufficient to give 
the maximum time re- 
quired is placed in a soft 
metal sheath, which is suspended by a cross pin near the 
nose of the cast-iron body. The upper part of the fuse is 
doubled back on itself, and a small cartridge case is 
crimped on to the end, the cap of which projects slightly 
from the face of the case. Upon firing, the set-back is 
sufficient to tear the cross pin through the soft metal 
case, allowing the cap to strike against the nipple of the 
shell, thus lighting the fuse. When it is desired to vary 
the time of burning, a piercing tool is placed over the 
cast-iron body (which has a slot in it, exposing one side 
of the fuse), and a piercing pin is forced through both 
adjacent lengths of the fuse. When the fuse is lighted, 
therefore, it burns until it reaches this hole, which, 
forming the nearest exit, flashes across to the other 
length of the fuse, thus short-circuiting the upper part 
of the fuse and shortening the time of burning. The 
piercing apparatus is also shown on Fig. 17, and is 
graduated so as easily to give the desired results. A 
considerable number of experiments showed that this 
fuse was quite reliable, but the advent of the “ Allways ” 
fuse decided the authorities that such an arrangement 
was not necessary, and it was therefore not adopted. 

At the present moment there are three sizes of Stokes’ 
guns, with their appropriate ammunition, in use, viz,, 
3} in., 44 in. and 6 in. Fig. 18 shows a 2-in. gun, with 
a self-contained base arrangement for taking the recoil, 
which, being hemispherical, facilitates variation in the 
direction of the barrel without readjustment in the 
ground. This gun would readily fire 4-lb. projectiles 
a distance of 200 yards to 300 yards, and should form a 
very handy weapon for attack. The gun was never 
adopted, but Ihave thought it of sufficient interest to 
refer to. The 3}-in. gun fires a high explosive projectile 
weighing 10} lb. to a maximum range of 800 yards. The 
4}-in. gun is mostly used for smoke and gas shells of 
various sizes and weights, the maximum range being 
1,060 yards with a 26-lb. shell. A gas shell is shown in 
Figs. 19 and 20. The 6-in. gun fires 47-lb. high explo- 
sive projectiles, the maximum range being 1,420 yards. 
The shell is of cast-iron, with wrought tail wings. 


2-In. Gun with Seir-ConTarineD Base. 


| of data to work upon. It is, however, consoling to know 

that, in the end, facilities have been. provided to our 
armies and those of our Allies at the Front, by means of 
which, with a comparatively short training and ex- 
perience, results may be obtained which hitherto were 
not possible. This result is largely due to the interest 
taken in my efforts by certain officers, and also to the 
facilities and support placed at my disposal by Messrs. 
Ransomes and pier, Limited, trewtsh, who made all 
the experimental material used. I welcome this 
opportunity of thanking all those who have helped me 
to a successful issue. 





Tue American Coke Svuppry.—aAccording to The 
Iron Trade Review, Cleveland, Ohio, shipments of coke 
on May 21 were moving satisfactorily to blast furnaces, 
and there were practically no complaints of shortage. 


Losses or MrercHAnt Tonnacr.—The Sccretary of 
the Admiralty makes the following announcement :— 
The losses of British, allied and neutral merchant 
tonnage due to enemy action ard marine risk during 
the month of May, 1918, compared with preceding 
periods are set out below :— 


Gross Tonnage. 








Allicd and 

Period. British. Neutral. Total. 
Second quarter, 1917 1,361,870 876,064 2,236,934 
Third quarter, 1917.. 952,938 541,535 1,404,473 
Fourth quarter, 1917 782,889 409,954 1,272,848 
ret quarter, 1918 . 06, 447,350 1,142,730 
lois... 226,108 85,348 311,456 
y, 1018 224,735 180,959 355,604 








The losses for marine risk have been unduly heavy for 
May. The tonnage of steamships of 500 gross tons and 
over entering and clearing United Kingdom ports from 
and to ports overseas was as under: 


Period. Gross Tons. 
January, 1918 6,336,663 
February, 1918 6,326,965 
March, 1918 7,295,620 
April, 1918 7,040, 

y, 191 7,777,848 


This statement embraces all United Kingdom seaborne 
traffic other than coastwise and cross-Channel. 
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THE SOCIETY OF GLASS TECHNOLOGY. 


Tue June meeting of the Society was held in the 
University, Sheffield, on the 19th inst., the President, 
Mr, W. F. J. Wood, pr a | the chair. As the result 
of the discussion at the on meeting, on May 15, 
on “The Glass Industry After the War,” Mr. 8. M. 
Jenkinson, M.B.E., proposed the following resolutions :— 

1. It is resolved that, in the opinion of the Society of 
Glass Technology, it is considered desirable that the 
a and Glassware Department of the Ministry of 
Munitions, including the Inter- rtmental Committee 
of the Board of Trade and the Ministry of Munitions, 
shall continue in existence for some time after the end 
of the war as an organised Gover t rt t, 
charged with the duty of fostering and developing the 
glass industry, which is showing such promising signs 
of progress towards efficiency, and to work in conjunction 
with the Ministry of Reconstruction, so long as the 
Ministry of Reconstruction continues to exist. 

2. It is resolved, in accordance with the recommenda- 
tions of Lord Balfour of Burleigh’s Committee, on 
Commercial and Industrial Policy After the War, that 
the prohibition of imports, except under licence, of 
certain key varieties of glass is necessary. 

3. It is resolved that protection of tariffs is necessary 
to protect all other kinds of glassware from unfair 
labour competition and from dumping. 

4. It is also resolved that, in the opinion of the Society 
it is considered desirable that a Federation shall 
formed of representatives of the eight trade sections of 
the whole industry, viz. :— 

(1) Table and decorative glass, including shades, &c., 
for illumination purposes; (2) Plate and sheet glass ; 
(3) Optical glass ; (4) Chemical and scientific glassware, 
including burners, lamp chi ys, miners’ —- gl , 
and gauge glasses; (5) Electric lamp bulb glass; 
(6) Pressed glassware; (7) Common bottles and jars; 
(8) So-called flint glass bottles. The Federation shall 
consist of employers and employees, together with in- 
dependent members representing science, engineering, 
finance, and Government Departments, at the earliest 
—_ moment to co-operate with and advise the 

vernment Departments appointed to supervise and 
promote the glass persegge & and that this Federation 
should eventually take the place of the Temporary 
Interim Industrial Reconstruction Committee for the 
glass industry. 

5. It is resolved that a copy of the foregoing resolu- 
tions be forwarded by the secretary to the Government 
Departments concerned. 

r. Jenkinson, in moving the resolutions, stated that, 
in his opinion, industry must have its own councils, and 
it must be insisted upon that Tariff Reform and Pro- 
tection were no longer politics where an industry was 
concerned. The glass industry must have Government 
aseistance, but at the same time there must not be 
interference from several Departments. The dye 
industry, they were told, was to have prohibition for 
ten years, yet glass was a requisite in the dye industry, 
as it was in a multitude of industries, which, therefore, 
should have protection as well. Finally, the speaker 
— for the introduction of efficient _—. to make 
the industry more attractive to the worker. 

Mr. J. Connolly seconded all the resolutions, He laid 
special emphasis on the fact that the Government 

partments mentioned in the first resolutions had 
justified their continuance by the result shown. The 
industry must reform itself. After quoting Board of 
Trade figures, showing that in pre-war days, British 
wages in the glass trade showed, on an average, a 2 to 1 
ratio to those paid in enemy countries, the speaker 
went on to say that given adequate safeguards, what 
had been done in the stress and weariness of war could 
certainly be improved upon later. 

Mr. E. J. P. Benn, from the Ministry of Reconstruction, 
said that he agreed with much that had been stated. 
In the future, the industries of this country would be in 
closer touch with Government Departments. A Govern- 
ment Fe xipeewers must seek advice, and it so seldom 
succeeded in getting hold of the right body. If it acted 
on the advice of one portion of a trade, it at once found 
other interests rising, and demanding why they had not 
been consulted. No Government rtment, as such, 
could have a considered mind on any trade, so that each 
trade must constitute an ind dent body of its own 
to advise the Government rtment, hence the 
formation of Interim Committees. He thought the 
proposed Federation of resolution 4 would be very much 
on the lines of the Interim Industrial Reconstruction 
Committee already established. 

Mr. J. E. Foxon, president of the National Federation 
of Glass Bottle Workers, supported the resolutions in 
their entirety. He appealed for better conditions for 
the workman, and supported the formation of Works 
Committees. He stated that such committees had 
been compulsory in German works since 1916, and that 
the expense of them was borne by the masters. 

Mr. W. Butterworth opposed the resolutions, and 
stated that in Germany es and conditions were as 
good as in this country. e did not a with the 
offering of compliments to Government ments, 
and felt that the whole question under discussion was 
outside the society’s scope. It was a calling-up of science 
in te rh itical nostrums. The industry, in the 
past, had ered from two long-standing effects, 
namely, the lethargy and lack of enterprise of the manu- 
facturer, coupled with the conservatism and _ short- 
sightedness of the worker. The great need of the 
industry was technical equipment. The imposition of 
tariffs would only bring retribution. The society, he 
thought, would be well advised to keep on the lines of 
technical education and research. 

Mr. Redfern moved an amendment to the first resolu- 











tion, limiting its scope to the development of the research 
side of the industry only. He also wished to amend the 
second resolution by defining the key industries, whilst 
ae ees amendment was to cut out resolution 4 alto- 
ether. 

: Mr. W. J. Rees considered all the resolutions ultra 
vires, and that they should be dropped. In his opinion, 
they would do more harm than good, and might be the 
cause of friction. 

Mr. C. J. Peddle supported the resolutions. He 
appealed for an even closer co-operation of science with 
the industry which in pre-war days was practically a 
closed door to the scientist. Yet it did not stave off 
retribution in the shape of the war. The speaker agreed 
with Mr. Foxon that the resolution dealing with federa- 
tion was the most important of all. Such a federation 
would mean real representation of every shade of opinion 
in the industry which the Interim Committee did not 
give. It was certain that many people interested in the 
industry were unaware of the meeting convened to form 
the committee, and so could not be represented. The 
federation aimed at that internal reform emphasised 
by Mr. Redfern, and, in fact, would depend upon it for 
existence. 

Mr. F. Swann supported the resolutions, and, as a 
representative of the labour interest, endorsed all that 
Mr. Foxon had said. In his opinion, the matter was 
quite within the scope of the Society, in fact, if it were 
ruled outside, the workmen had no use for the Society. 


be | He appealed for better conditions for the workman, 


and for a better understanding between employer and 
employee. 
1 the resolutions were carried, the amendments of 

Mr. Redfern receiving little support. Two papers, as 
under, which were down for discussion, were taken as 
read, and will appear in the Proceedings of the Society. 

1. “The Behaviour of Different Types of Foreign 
Chemical Gl e Towards Corroding Agents,” by 
J. W. Canwood, M.Se., and W. E. 8. Turner, D.Sc. 

2.“A Sim Device for Rapidly and Accurately 
Calibrating Pipettes,” by 8. English, M.Sc. 








MARINE ENGINEERING AND SHIP- 
BUILDING AFTER THE WAR. 

Tue Shipping and Shipbuilding Departmental Com- 
mittee appointed by the Board of Trade to advise the 
Government on after-war policy reviews marine 
engineering and shipbuilding in their second report. 
This report is signed by Sir Alfred Booth (chairman) 
Mr. W. 8. Abell, Mr. , Brand Brown, Sir G. 8. Clark, 
Sir Archibald Denny, Mr. Edward Hain, Mr. H. D. 
Hooper, Sir Summers Hunter, Mr. James Readhead, 
and Mr. Oswald Sanderson. Mr. E. H. Marker acted 
as secretary and Mr. C. K. Hobson as assistant secretary. 
The report is dated July, 1917, and was published with 
the complete = on June 21, 1918. 

Production.—The report repeats a complaint made by 
other committees that we have no really comparative 
statistics of production. Some valuable new particulars 
were collected by the committee and obtained from 


Lloyds. The ship and engine branches as a whole 
employ :— . 
Capital . jth 35,000,000 
Employees ... oes x pe 200,000 
Annual value produced ... -«» 50,000,000 


These figures do not include Admiralty dockyards or the 
small but growing plants in the Dominions. The firms 
often build vessels in advance of orders and deliver 
vessels on credit up to five yearly payments. About 
one-fifth of the construction is for foreign owners. It is 
very rarely that British owners order ships from foreign 
sources. The plant is generally first-rate. The pro- 
duction is always growing, though there are iods of 
depression, 1907-8 being years of severe depression. 
The production for over twenty years, and its proportion 
to the world production are as follow :— 


Average Annual Production of Ships. 


Tons. Per Cent. 
1892-4... eee one 998,000 81-6 
1895-9... we oes 1,170,000 72-8 
1900-4 1,358,000 59-9 
1905-9 1,396,000 61-0 
1910-14 1,660,000 61-9 


In addition, the Dominions built an annual‘average of 
10,000 tons in 1892-4, increasing to 35,000 tons in 
1910-14. The res show a steady absolute increase 
and a relative fall; but up to 1913 we still built over 
half the world production. 

After the war increased production may be expected 
in the United States, Italy, Holland, rom f Scandinavia. 
Japan is now building in excess of her own needs and 
is a seller of ships. For a time all yards will be busy 
after the war, but later there may be severe competition. 

The es are usually delivered to the industries 


as completely ed products: Windlasses, winches, 
pare, steering gears, electric generating plant, re- 
rigerating m i rass and 


inery, and oo such as 
electroplate furnishings, nautical instruments, cabin 
furniture and upholstery, lubricators, indicators, gauges, 
cocks and valves. 
Annual Consumption of Steel.—The following table 
gives particulars of the consumption of steel in 1913 :— 


Total British production of steel Tons. 

aee ose pa pen «-» 7,663,000 
T British consumption (allowing 

for exports and imports) «+ 6,325,000 
Total British consumption of ingots 

in new ships on eos «+ 1,850,000 





Tons. 
Total British consumption of steel 
in new ships (i.¢., ingots less 
working, cutting, machining, &c.) 1,400,000 
Total British consumption of steel 
on ship repair work ‘ ++. (not known) 
These figures show that 29 per cent. of the total British 
consumption of steel was used in ship and marine engine 
construction. Iron is also used very largely in engine 


construction, but no similar figures are available 
separately for marine work. 
Value. 
Steel plates and sections— Tons. £ 
1912... oe 952,000 6,553,000 
1913 896,000 6,766,000 


The figures show a considerable rise in the average 
price: from 6/1. 17s. 8d. per ton in 1912 to 7l. 11s: per 
ton in 1913, though the quantity used had fallen nearly 
5 per cent. 

Foreign Materials.—A considerable and increasin 
quantity came from abroad, mainly from Germany ont 
partly from Austria. From these countries the rough 
machined forgings “and finished crankshafts were 
“dumped” with the political object of putting our 
forges out of action and reducing our powers of producing 

and war material. This is the considered opinion 
of the committee, and it should be noted that the enemy 
objective was not competition in the articles sent here, 
but the crippling of the huge forging and casting plants 
in order to hamper the production of other articles. 
This effect was produced—“ forges equal if not superior 
to anything in Germany,” as well as good plants of less 
than the highest efficiency, were unable to continue in 
action, During the war this loss has been made good. 

The report discusses the points about inferior plant 
in detail, but the main outcome is that continued fresh 
expenditure on plants became unprofitable. In the 
import and export statistics the marine supplies are not 
distinguished from other steel sections, forgings, castings, 
&c. The appended figures refer to marine work only 
and are made up from the account books of the 
engineering firms. 

Ee aan ey cannot, of course, be traced generally, 
but information about the large special forms was 
carefully collected. The imported pieces used amounted 
to the following percentages (based on weight) of the 
total pieces used :— 


Stems, stern frames, rudders, 


rudder parts, propeller 1912. 1913. 

brackets— 

Forgings, steel 5-0 4:5 
Forgings, iron ... eee 0-8 0-2 
Castings, steel -— ss 22-6 

Shafts: thrust, intermediate 

and propeller— 

Forgings, steel 43°6 42-7 

Forgings, iron 1-3 3-0 
Other engine parts— 

Forgings, steel 10-6 14-3 

Forgings, iron — _ 

Castings, steel 5-2 0-9 


Practically all came from Germany, a little from Austria. 
About 7 per cent. of the steel shaft forgings and 1 per 
cent. to 2 per cent. of the engine steel forgings came from 
Denmark. All these percentages went into merchant 
ships, as the Admiralty usually specify British materials. 
The figures do not include Admiralty dockyard work. 

British Forgings and Castings.—For the same classes 
of forgings and castings as in the previous table the 
weights (in tons) of home-made are given for both 
mercantile and Admiralty work done by private firms, 
but excluding Admiralty dockyard work :— 





1913. Mercantile. Admiralty. 
Tons. Tons. 
Stems, &c.— 
Steel forgings ... 1,172 1,024 
Iron forgings ... 5,295 51 
Steel castings ... 1,306 1,625 
Shafts— 
Steel forgings ... 10,929 8,049 
Iron forgings 1,386 50 
Engine— 
Steel forgings ... 2,721 3.316 
Iron forgings ... 1,568 97 
Steel castings ... 2,493 877 
Total 26,870 15,089 


These are the forged (not machined) weights in all cases. 
The value of the mercantile items is over 720,000I., 
or 271. per ton average. The value of the Admiralty 
work is not given. 

The tollowing figures give an indication of the develop- 
ment of this class of British work during the war, the 
1917 figures being estimated production :— 


1913. 1917. 

Marine. Tons. Tons. 
Steel forgings ... 27,211 89,352 
Iron forgings eae 8,447 9,246 
Steel castings... 6,928 7,350 


German and British Prices.—A table of comparative 
rices at eight dates ranging from January, 1995, to 
creat dl 1913, is given for turned shafts. For finished 
crankshafts German prices were from 21 per cent. to 
28 per cent. lower than British, except on three dates, 
when they were 8 per cent., 4 per cent. and 16 sed cent. 
lower. Rough turned straight shafts ae, er shaft 
pieces) of 12 in. diameter and upwards were 18 per cent. 
to 36 per cent. lower; from 1908 they were never less 
than 27 per cent. lower. 
Steel plates were quoted on fairly equal terms in 
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1911. The German prices were lower in 1912, but less 

than 5 per cent. lower. In 1913 and up to July, 1914, 

they were very much lower. The average prices for the 

three and a-half years period were: German, 6l. 6s., per 

pnd Scottish, 6. 18s. 9d. per ton—both net delivered 
yde. 

Angles, bars, boiler plates, sheets, slabs, shafting, &c., 
in 1914 were generally 30 per cent. cheaper, the differ- 
ences per cent. varying from 23 and 24 to 41 and 46 on 
different items. 

Recommendations.—The committee is generally in 
agreement with the other engineering committees on 
questions such as ‘‘ dumping,” depreciation, combination 
amongst employers, consular service reform, extension 
of banking facilities, patent law reform and opposition 
to the adoption of the metric system. A similar agree- 
ment exists about apprenticeships and technical educa- 
tion, but this Committee favours raising the school 
leaving age to 16, and claims for the boys not only the 
teaching of a trade, but the wider education required 
to produce a good citizen. 

the tariff question the committee is at variance 
with the materials and machinery committees. It 
strongly insists that materials—steel and others—must 
be bought in the best market and declines to recommend 
a duty on imported materials. It disfavours bounties 
and general tariffs with special drawbacks. While willing 
to consider “specific proposals” from the other com- 
mittees, this committee concludes by stating plainly 
that it is unable to recommend the adoption of “ any 
policy in regard to materials for shipbuilding and marine 
engineering other than one which will secure their free 
admission into this country in the future as in the 
past.”” They, however, make an exception in favour of 
anti-dumping legislation similar to the United States 
and Canadian measures. 

The third part of the report, which deals with shipping, 
develops the argument further against Protection. The 
main bearing of it is that the British ship has to com ete 
on the open seas against ships built in all countries, and 
that it must be without handicap as to cost of construc- 
tion, cost of running, &c. 





JAPANESE SHIPBTILDING.—We read in The London 
and China Telegraph that Mr. Uyemura Shumpei, 
Mr. Shimidzu Gendatsu, and half a dozen other Osaka 
business men have taken in hand the establishment of a 
dock company at Minami Fukusaki-cho, at the mouth 
of the Shirinashi River, Osaka. The proposed company 
will have a capital of 1,000,000 yen, and will be named 
the Osaka Dock Company. It will be engaged in building 
or repairing ships. 





A REVIEW OF THE FOREIGN TECHNICAL Press.—One 
of the tasks of the General Staff at the War Office 
during the war has been the issue of a daily review 
of the Foreign Press, the scope of which has been extended 
from time to time by the preparation of supplements 
dealing with special subjects. A fortnightly Technical 
Supplement, compiled with the co-operation of the 
Institution of Civil Engineers, was added to the list in 
January last, and since then has been widely circulated 
through official channels, for the assistance of naval and 
military workers. This limitation has now been removed 
by the decision to place the Technical Supplement on 
sale, and the issues of May 28 and subsequent numbers 
may be obtained at the cost of 6d., through any book- 
seller, or directly from His Majesty’s Stationery Office, 
at Imperial House, Kingsway, London, W.C.2. 





Hire or Ratrtway Wacons.—It has recently come to 
the notice of the Minister of Munitions that in many 
eases unreasonable rates of hire are being demanded for 
privately-owned railway wagons. The Minister, there- 
fore, has decided that in the administration of the Order 
of December 29, 1916, made by him under the Defence 
of the Realm Regulations controlling second-hand 
railway material, no permits for hiring will be granted at 
rates exceeding the following: 12-ton wagon, 8s. 3d. 
per week ; 10-ton wagon, 7s. 3d. per week ; 8-ton wagon, 
6s. 6d. per week—these rates to include the keeping of 
the wagon in repair by the lessor. The rates are applic- 
able only to wagons in such a state of repair and of such 
design that they will be passed by the railway companies 
for main line traffic and for carrying the loads stated. 
The maximum rates will be allowed only for wagons of 
the best type for any specific class of traffic. Hiring 
agreements will be limited to the duration of the war 
and six months afterwards. All applications tor sanction 
to hiring agreements at present awaiting decision will 
be dealt with on the above basis, and notification will 
be duly made to those concerned by the Railway Materials 
Licences Department, Ministry of Munitions, Whitehall 
Place, 8.W. 1, the Department of the Ministry msible 
for the administration of the above-mentioned Order. 
About 700,000 privately-owned railway wagons will be 
affected by the new Order. At present there is no 
community in the ownership of these wagons, and as a 
result: (a) Government departments have frequently 
found it difficult to obtain sufficient wagons for the 
transport of war material. (b) The coal, iron and steel 
trades have been particularly affected. The organisation 
of carriage of war material, of partly finished articles and 
of the completed products from factory to quayside has 
been difficult. (c) As ae uence rates of hire have 
risen to an excessive degree. Whereas at the outbreak 
of war the price of hire (with responsibility for repairs) 
seldom exceeded 3s. 6d. per week for a 10-ton wagon, 
rates of 10s, to 12s, are now being paid, and as much as 
158. and 20s. has been asked. It is in these circumstances 
that the Minister of Munitions has interposed by lin:iting 
the rates of hire. At the same time steps have been 


taken to prevent excessive speculation in second-hand 
wi 





NOTES FROM THE NORTH. 


Scotch Steel Trade.—Intense activity prevails in t is 
steel works and everything points to a continuance of th 
for many months to come. Meantime the chief deman4 
is for shell bars, plates and sections for the shipbuildine 
yards and general engineering, the material required for 
the construction of locomotives—a very heavy item— 
and channels and joists for structural business, These 
demands practically absorb the entire production of steel 
in the West of Scotland. As the — of steel of high 
tensile quality has rather fallen off lately, discard bars 
are not so plentiful as they were. While all the steel 
produced is being required for work of national importance 
— a limited quantity is available for export to France 
= — A largely increased output may be anticipated 
shortly. 


Malleable Iron Trade.—The pressure for delivery of 
malleable iron is unabated, even with every mill employed 
to its fullest capacity, and both in the iron and the steel 
departments the demand for material is very heavy. 
Orders are in excess of even what they were, those on 
general account, however, receive but scant consideration 
—work of national importance comes first. In a few 
instances orders for sectional material for mining and 
agricultural work are being undertaken, but this is 
almost in the nature of a special privilege. Some 
deliveries of light rails on French account represent 
the export trade at the moment. 

Scotch Pig-Iron Trade.—In the pig-iron trade supply 
still falls short of demand, nor is it possible under existing 
circumstances for producers to avoid this, the increasin, 
shortage of labour being mainly nsible. The stee 
works absorb the entire production of hematite and none, 
therefore, is available for general consumers. There is a 
marked scarcity of other brands also, notably of foundry 
iron. 

Another Shipbuilding Record.—Following the announce- 
ment last week of Messrs. Harland and Wolff’s achieve- 
ment, it seems evident by the latest information that 
there is every prospect of still better results being 
attained. Another 8,000-ton oil-carrying vessel has 
now been plated in 9 weeks, a part of the construction 
which, on the sister ships immediately preceding, took 
from 10 to 16 weeks. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Conditions in the steel trade continue 
to be on the easy side. There is scarcely a single depart- 
ment in which there has not been an appreciable decline 
in activity, different sections being affected in various 
degrees. Business is fairly active at the open-hearth 
furnaces, but the output is nothing nearly so big as it 
has been. Orders for crucible steel are fitful, and 
although there has been an increase in the demand for 
alloy steel, actual production has not benefitted as 
there are ample supplies in stock. Generally speaking, 
all departments are producing less than they could do, 
and it is not surprising that the comparative slackness 
which has been occasioned has led to new pressure on 
the Government to reconsider the shipping restrictions 
with a view to permitting ampler export facilities for 
commercial business. The supply of scrap has under- 
gone no change. 


South Yorkshire Coal.—Supplies generally, are on the 
short side, and business continues to be dominated by 
contract requiremenis, Best steams are going away 
as quickly as they can be produced, there ~ ep, big 
demand for all classes of home consumers. rt 
requirements, too, are considerable. There is no slacken- 
ing in the demand for cobbles, nuts and slacks. The 

osition in the house coal section continues very difficult. 

upplies are coming forward 7 slowly, and order 
books are heavily in arrears. All classes of coke are 
difficult to obtain, and maximum prices rule. Quota- 
tions :—Best branch hand-picked, 23s. to 248. ; Barnsley 
best Silkstone, 23s. to 23s. 6d. ; Derbyshire best brights, 
21s. to 22s. ; Derbyshire house coal, 188, 6d. to 198. 6d. ; 
best large nuts, 18s. 6d. to 19s. 6d. ; ‘small nuts, 178. 6d. 
to 18s. 6d.; Yorkshire hards, 18s. 6d. to 19s. 6d. 
Derbyshire hards, 178. 9d. to 18s. 9d. ; best slacks, 14s. 
to 14s. 6d.; seconds, 13s. to 138. 6d.; smalls, 98. to 10s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland 
pig-iron.is only quiet, but renewal of activity is assured 
with the issue of July allocations of foundry quality to 
home consumers. This month’s deliveries are very 
heavy, facilities for railing parcels having ‘pond 
improved. With the Tyneside foundries idle this wee 
for the recognised annual holiday, deliveries to that 
district have shrunk, though some supplies are going 
forward to the Tyne to be available on the resumption 
of work next week. Customers in Scotland and in the 
Midlands are eagerly taking up any iron that can be 
arranged for. Forge quality is in only moderate request 
and is fairly plentiful, some of the makers, as well’as 
consumers, having stocks, Export trade is governed 
by the tonnage question. As more vessels have been 
and are still coming to hand, June returns promise to 
show substantial loadings. For home consumption, 
No. 3 Cleveland pig-iron, No. 4 foundry and No. 4 forge 
are all quoted 95s., and No. 1 is 99s. ; and for shipment 
to France and Italy, No. 3 and the lower qualities are 
114s., and No. 1 is 119s. 


Hematite Iron.—There is considerable activity in 
hematite iron both on home and foreign account. 


The 
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better supply of trucks permits more liberal supply to 
home customers, and shipments are larger. Continued 
extensive use of basic iron and scrap for the manufacture 
of steel assisis very materially to strengthen the situation, 
and on the whole the hematite branch may be described 
as in a healthy state, though output is absorbed as fast 
as it is produced. Distribution continues to be care- 
fully controlled. Nos. 1, 2 and 3 East Coast brands 
are 122s, 6d. for home consumption and 147s, 64. for 
export to France and Italy. 


Blast Furnaces in Operation—The number of blast 
furnaces at present in operation in this district is 76, 
of which 33 are producing Cleveland pig-iron, 22 are 
——s hematite, and 20 are manufacturing other kinds 

iron, 


Manufactured Iron and Steel.—Demand for finished 
iron and steel continues very hea It is gratifying to 
have the assurance that not only are the enormous 
requirements of the shipyards receiving satisfactory 
attention, but that manufacturers of material for ship- 
builders are in a position to deal adequately with even 
increased demand. Firms are so much engaged on work 
of national importance that little opportunity is afforded 
for ordinary commercial transactions. Prices are very 
stiff. The following are among the principal market 
quotations to home customers :—Common iron bars, 
131. 178. 6d.; best bars, 141. 58.; double best bars, 
141. 128. 6d. ; iron ship plates, 151. 10s. ; iron ship angles, 
131. 178. 6d.; steel ship plates, 111. 10s,; steel ship 
angles, 111. 2s. 6d.; steel boiler plates, 12/. 10s.; steel 
hoops, 171. 10s.; and heavy steel rails, 101. 178. 6d. 
Whilst quotations for export are not fixed, they may 
be given approximately at 2/. to 31. above home prices. 


Coke.—Business in coke is quiet, due to great scarcity 
of supply. Demand on behalf of neutrals is heavy, but 
there is scarcely any to spare for such business, and 
exporting to neutrals is practically at a standstill. 
Home and allied needs absorb the output. Disappoint- 
ment is expressed that no reference was made to coke 
prices in the recent Board of Trade Order advancing 


uotations for coal. Both makers and merchants declare 
that the situation justifies higher prices. Though the 
position is causing some anxiety, it is hoped and believed 


that absolute needs of home consumers will be adequately 
dealt with. Average blast-furnace coke is 33s. at the 
ovens, and quality low in phosphorus 35s, 6d. at the 
ovens, 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Local Markets.—The position on the markets has 
not undergone any material change during the past 
week. The best steam collieries are pretty fully stemmed, 
but drys are less favourably placed and sto ks are 
accumulating. Smalls, however, continue to be the 
weakest spot on the market. The best bunker descrip- 
tions are well booked, but the lower grades are rather 
we Here and there shippers are instructed to 
oad 25 per cent. smalls, but this practice is not yet 
general enough to secure the automatic absorption of the 
normal output of small coals. In the general arpange- 
ment of business much is expected from the new com- 
mittee which has been set up. Under the conditions 
which have hitherto prevailed, the distribution of 
business under the control of the authorities was not in 
every instance satisfactory, and it is hoped there will be 
an improvement in this respect. Pitwood supplies are 
well maintained. Iron ore cargoes are also arriving 
regularly, but coke supplies are relatively scarce. 
Following the order of the rd of Trade which became 
operative on Monday, the new schedule prices are as 
follow :—Steam : Smokeless best, 38s. ; second quality, 
36s. 6d.; seconds, 35s. 9d.; ordinaries, 35s. ; t 
drys, 358.; ordinary drys, 33s. 6d.; steam smalls 
(No. 1) 26s. 6d., (No. 2) 26s., No. 3) 258. 6d., (No. 4) 
258., (No. 5) 248. 6d., (No. 6) 248., (No. 7) 230. 6d., 
(No. 8) 238. ; washed smalls, 27s. 6d.; best Black Vein, 
large, 35s. ; ordinary Western Valley, 34s. ; best Eastern 
Valleys, 34s. ; second Eastern Valleys, 338. ; best washed 
nuts, 358.; seconds, 338, 6d.; best washed peas and 
beans, 32s. 6d.; seconds, 3ls. 6d.; unwashed duff, 
(Ist quality) 23¢., (2nd quality) 2ls., (3rd quality) 19s. 
Bituminous: Best households, 38%.; good households, 
358. 9d.; No. 3 Rhondda large, 35s, of. ; smalls, 31s. ; 
No. 2 Rhondda large, 32s. ; No. 2 Rhondda through, 
28s. 6d.; ditto and other Through (seconds), 27s. ; 
No. 2 Rhondda smalls (best), 248.; No. 2 Rhondda 
smalls (seconds), 22s.; gas through, 30s.; gas smalls, 
268, 


Ni —tThe position in regard to Monmouthshire 
coals is not so favourable this week. Though the 
collieries are kept working, the shortage is not nearly 
so acute as was recently the case notwithstanding 
reduced outputs. “For inland consumption, however, 
the demand is very st , and distribution continues 
under the direction of the Coal and Coke Supplies 
Committee. The new schedule prices are as follow :— 
Steam: Best Black Vein, la 5s.; ordinary Western 
Valley, 348. ; best Eastern Valleys, 34s, ; second Easiern 
Valleys, 33s. Bituminous: Best households, 38s. ; 
ood households, 35s. 9d. Miscellaneous: Patent fuel, 
5s. ; coke-oven coke, 528, 6d. ; pitwood, 65s. 


The Anthracite Area.—The following are the prices 
under the new schedule which came into operation on 
Monday :—Best breaking, large, 35s. ; second breaking, 
large, 348.; third breaking, large, 32s. 6d.; Red Vein, 
large, 30s, 6d.; machine-made cobbles (best) 47s. 6d., 
(seconds) 468., (thirds) 44e.; Red Vein cobbles, 4lz. ; 
machine-broken nuts (French, Paris and siove), (best) 
47s. 6d., (seconds) 46s., (thirds) 44s. 9d.; Red Vein nuts, 
dle. 
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FOUR-CYCLE versus TWO- CYCLE DIESEL 
ENGINES. 


THERE is no problem connected with internal- 
combustion engines that has absorbed so much 
attention, and to which such a large amount of 
discussion has been given, as that of the relative 
merits of the four-cycle and the two-cycle principles. 
This is true in general for all types of internal- 
combustion engines, but where the Diesel engine 
is concerned the question is still more potent in 
that the Diesel principle lends itself well to units 
of comparatively large power on account of the 
fact that the fuel is only introduced into the cylinder 
at the moment of ignition. Thus for a given size of 
cylinder the heat stresses are, if anything, less with 
a Diesel engine than with a gas engine. 

The larger the power, it is generally admitted, the 
better the case for the two-cycle principle, because 
of: 1. The limiting size of the exhaust valve of 
four-cycle engines for satisfactory working; 2. The 
better turning moment with two-cycle engines ; 
3. The smaller cylinder required with two-cycle 
engines to develop equal power in the same number 
of cylinders, although at a higher consumption of 
fuel per unit power developed. 

Furthermore, the Diesel principle removes some 
of the most severe objections to the two- cycle 
principle. The scavenging with Dierel engines is 
carried out by air and air alone, instead of a mixture 
of air and gas, so that the danger of ignition of the 
incoming gas, or of the loss through the exhaust 
ports of part of the charge does not arise with the 
Diesel engine. The foregoing are the points around 
which general discussion has centred. In the follow- 
ing, attention is confined solely to the Diesel engine. 

The practice hitherto of makers of Diesel engines 
is varied. Some few have stuck firmly to the two- 
cycle throughout a large range of power, others 
have confined themselves exclusively to the four- 
cycle, whereas a few of the largest manufacturers 
build four-cycle engines up to a maximum of some 
200 to 250 b.h.p. per cylinder, and construct only 
two-cycle engines above that power per unit, on 
the assumption that the higher the cylinder power 
the greater the attractiveness of the two-cycle 
engine. Moreover, for special work, where lightness 
and compactness are of the highest importance, 
such as for submarine work, the two-cycle engine 
has been credited with a greater capacity for fulfilling 
these requirements than the four-cycle engine, and 
theoretically, looking superficially atthe subject, 
double the number of impulses achieved by the 
two-cycle principle should have justified this choice. 

To attempt to conclude from the results of two- 
and four-cycle practice up to the present time with- 





3, | out having reliable knowledge of all the facts, would 


simply open the way to a lengthy and probably use- 
less controversy. It may be stated, however, that 
the two-cycle engine has not gained ground, in fact, 


%6/the four-eycle if anything, even for higher and 
39 | higher powers, is increasing in application and the 
740 | Claims to compactness and lightness of the two- 


cycle engine have not fully been substantiated by 
the results of actual practice. 





It is not desired to forecast the distant future. It 
is sufficient to move in small steps, especially in 
internal combustion-work, and as throwing a 
certain light on the subject outlined herein. Messrs. 
Franco Tosi, of Milan, Italy, with commendable 
enterprise, have recently built two similar engines, 
one a two-cycle and one a four-cycle, which they 
have tested one against the other with a view to 
comprehensive comparison, and the results of these 
experiments deserve special atteni icn 

In order that those tests may be regarded as 
comparative, the underlying principles of the two 
designs must be examined for sufficient similarity 
as a basis. From the drawirgs, which we hope 
to publish later, both show the same trend in 
design. Both are of the totally-enclosed, high- 
speed, forced-lubricated, trunk-porition type of 
engine. The designed speed of revolution, and the 
method of carrying the main tension stresses are 
exactly the same in both cases, and the cylinder 
dimensions only vary slightly. The two-cycle 
engine has the six working cylinders in the centre 
with a scavenging pump and a compressor at each 
end. The four-cycle engine has eight working 
cylinders with two compressors at the forward 
end as against the six working cylinders of the two- 
cycle engine. There are, naturally, a number of 
differences, apart from the main arrangement, 
required by the cycle of operation adopted, such 
as the cooling system of the two-cycle pistons and 
the scavenging valve gear, and with the four-cycle 
the valve gear and cylinder head for accommo- 
dating the various valves. 

The next important point to which attention 
must be directed is the designed power of these 
engines, which is the same for both, i.e., 1,300 b.h.p., 
and which equals about 215 b.h.p. per cylinder, 
with the two-cycle and 160 b.h.p. per cylinder with 
the four-cycle engine. This size was chosen because 
the two-cycle engine is a standard submarine engine 
of the makers, and it is to be noted in this connec- 
tion that Messrs. Tosi are expericnced designers of 
both two- and four-cycle Diesel engines. It might 
be urged that this size is not the best for a suitable 
comparison. If a lower power had been chosen 
then a great advantage might have lain with the four- 
cycle, certainly not conversely ; but, on the other 
hand, if a larger size had been the subject of ex- 
periment it might be contended that the position— 
later to be exactly given—might have been reversed 
in favour of the two-cycle. There is the fact 
that with the four-cycle engine, two exhaust valves 
were accommodated in each cylinder head, and as 
has already been stated, it has been found in practice 
that under certain conditions the question of the 
exhaust valve has been a limiting factor in respect 
of the probable power output from a given cylinder 
and for a desirable reliability of continuous opera- 
tion in practice. With this four-cycle engine, each 
cylinder has two inlet and two exhaust valves, and 
the exhaust valves are water cooled, not only in 
the cages, but also the valves themselves. This 
remains an outstanding point, although it must be 
concedei that 210 b.h.p. per cylinder for a two- 
cycle and 180 b.h.p. per cylinder for a four-cycle 
engine are no mean outputs, especially for the high- 
speed type of engine. 

It remains to discuss the actual results, and to 
draw deductions therefrom. Lengthy tests were 
carried out, 145 hours continuous non-stop runs 
being made, and both engines developed their 
designed power of 1,300 b.h.p. at 300 r.p.m. _ It 
was found, however, that the two-cycle engine was 
not capable of developing higher than this figure, 
whereas the four-cycle engine at the same epced of 
revolution, 300 r.p.m., gave 1,450 b.h.p., and as a 
maximum power at higher revolutions developed 
1,585 b.h.p. fora short period. As regards fuel and 
lubricating oil consumptions the advantage lies 
greatly in favour of the four-cycle engine. At full 
load, the four-cycle figure was 0-41 Ib. of fuel, and 
lubricating oil per b.h.p. hour, whereas the two- 
eycle consumption was 0-573 lb. per b.h.p. hour. 
Fuel consumption tests were carried out at various 
powers and the advantage in this respect of the 
four-cycle at full power was well maintained at 
lesser powers. 

In regard to flexibility, the four-cycle showed 
marked superiority. With the two-cycle engine at 
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300 r.p.m., the compression was 460 Ibs. per sq. inch, 
whereas at 120 r.p.m., the compression fell to 315 Ibs. 
per sq. inch, at which pressure the temperature 
generated would be insufficient to support combus- 
tion of heavy fuel oil, and so the engine would stop. 
With the four-cycle engine at 300 r.p.m., the com- 
pression pressure was 490 lbs. per sq. inch, and at 
100 r.p.m., had only fallen to 445 lbs. per sq. inch. 

The reasons for a fall in compression with a 
decrease in the speed of revolution are as follow :— 
1. Decreased revolutions are almost always accom- 
panied by a diminution of power output, which 
means less fuel consumed, making for a cooler 
cylinder, and so less heat to be taken up by the 
induction air, and so a lower final compression 
pressure. 2. The compression leakage per cent. 
past the main tube rings is a function of the size 
of cylinder and of time. The smaller the time of 
compression, the less the leakage, so that when 
running at slow speeds the compression is lowered 
due to this cause. 3. Again, with slow running, 
the time element allows more heat to pass to the 
cylinder jacket, further reducing the pressure and 
temperature of final compression. These three 
causes are common to both two- and four cycle 
engines. With two-cycle engines, the reason for 
the compression pressure dropping much more 
rapidly with reduced revolutions than with the four- 
cycle engine is on account of the scavenging air 
pressure. 

The slower the speed of running the lower the 
pressure of the scavenging air, because of the lesser 
resistance against which the scavenging pump is 
required to deliver. In the working cylinder, where 
less fuel is being burnt, there are less gases to be 
expelled. Further, the time element enters into the 
question of leakage of scavenging air through the 
exhaust ports,so that, whereas at 300 r.p.m., the 
scavenging air pressure may be as high as from 
5 to 6 lbs. per sq. inch at 120 r.p.m., it would be as 
low as 1-5 to 2-5 Ibs. per sq. inch, and the scaveng- 
ing air pressure is that at which compression begins, 
and the final compression pressure falls in direct 
proportion on this account alone. On the other hand, 
with four-cycle engines, the pressure at which com- 
pression begins is substantially the same, irrespective 
of the speed of revolutions. This experiment further 
showed that the noise of running of the two-cycle 
engine was very much more than with the four- 
cycle, due to the suction of the scavenging pumps 
and the high speed of the valve gear. With two-cycle 
engines, the valve gear op:ratcs at engine specd, 
and with four-cycle engines at half-engine speed. 

Messrs. Franco Tosi have decided, in future, to 
abandon the two-cycle principle, and to confine 
themselves to the four-cycle for reasons substantially 
as stated, which may finally be recapitulated :— 
1. Elimination of the scavenging air pumps with 
their receivers, diminishing thus the size of the 
engine and decreasing the noise. The four-cycle 
engine of equal power is, approximately, the same 
size and of the same weight as the two-cycle. 
2. Lesser amount of heat units abstracted by the 
cooling water and the four-cycle engine contributing 
to the lower-fuel consumption with the four-cycle 
engine. 3. The inefficiency of scavenging with two- 
cycle engines, as compared with the four-cycle. 
4. The possibility of using higher piston speeds with 
the four-cycle engine. 5. Greater flexibility of the 
four-cycle engine. 6. Simpler mechanical parts of 
the four-cycle engine. 7. The fuel pumps and valve 
gear of the four-cycle engine only ran at half-engine 
speed, making thus for easy running conditions. 





ROAD MAINTENANCE. 

THE highway question promises to prove one 
of the most difficult with which the nation will 
have to deal after the war. Up till the fateful 
summer of 1914 substantial progress was being 
made in road betterment and reconstruction under 
the auspices of the Road Board, but the revenue 
received by that body from the petrol tax has been 
of necessity diverted to other ends. Moreover, 
three-fourths of our road rollers have been com- 
mandeered for military purposes. Materials and 
labour have at the same time been scarce and 
dear, and as a natural result the road maintenance 
has fallen much below the normal standard. Some 
interesting particulars as to these increased costs 


were given in a paper on rural roads read by 

Mr. J. A. Webb before the Institution of Municipal 

and County Engineers at their meeting in London 

last week, and from this we extract the following 

table :— 

Comparative Costs, d&c., between Pre-War and Present 
Time 


Cost of granite per ton, s '« St 
carriage paid eee oe 82 © 18 6 
Cost of flints per ton, 
carriage paid om oon 5 0 6 6 
to 
7 6 
Average cost per mile cart- 
ing per ton eee 1 0 . 23 
to2 0 
Horse, cart and man per 
day << a oe ee. 2 
Two horses, cart and man 
perday ... ove «- 10 0 18 6 
Surface tarring, per super- 
ficial yard ich Poe 01 0 2} 
to0 14 tod 3 
Roadmen’s wages, per day 28 5 0 
to3 0 to5 4 
Number of roadmen em- 
ployed ... 700 300 
Steam rollers at work ° 14 7 
District surveyors (12 Main 
road districts) a 12 8 


In view of the scarcity of labour many road 
authorities have, it appears, had considerable unex- 
pended balances at the end of each year’s work. 
Mr. E. P. Hooley says that in certain cases these 
unexpended balances have been retained to establish 
a fund towards the cost of the extensive reparations 
which will be necessary when normal conditions are 
restored. In other cases the opportunity has been 
taken to reduce rates, possibly in the hope that 
Parliament may then be more ready to provide 
financial assistance from the Treasury than it would 
be if it knew that a considerable accumulated 
surplus was in existence. 

No doubt there will be a strong impulse towards 
the nationalisation of many important roadways, 
and a much better case can be made out for this 
than for most other proposals of the same character. 
Many rural districts have been saddled with the 
heavy cost of repairing damage done by traffic, 
conducted in the interests of distant and distinct 
communities. That our highway authorities are 
the local authorities has, moreover, been one of the 
principal difficulties encountered by all schemes for 
extended road improvement. Short but expensive 
widenings might in many cases greatly enhance 
the value of a great main road, or the traffic may 
demand new and stronger bridges. The advantage 
of such improvements is reaped by all road users, 
but the cost would fall heavily on the local authority 
immediately concerned. Nationalisation has, how- 
ever, some drawbacks even here. It is true that 
until the advent of the motor car the 24,000 
miles of national roads in France were reckoned 
the best in the world. Such large and highly 
centralised organisations are, however, but ill- 
adapted to meet revolutionary changes in con- 
ditions, and it is generally admitted that the road 
authorities in this country were more successful in 
dealing with the difficulties which arose at the 
beginning of this century from the altered charac- 
ter of the traffic. A single central authority is 
inclined to centralise its ‘‘ thinking” whereas with 
us there were many minds independently engaged 
on the problem. Possibly future conditions may 
best be met by an extension of the powers and 
resources of the Road Board assisting but not 
superseding the local authority. 

In the past, farmers have been loud in com- 
plaining of the damage done to the highways by 
motor traffic. It is of interest, therefore, to note 
that at the meeting already referred to Mr. J. A. 
Webb stated that the damage done to the roadways 
by the soil or manure coated wheels of farmers’ 
vehicles is in many districts very serious, and he 
regretted that the road authorities could not compel 
the farmer to clean the wheels of his vehicles before 
passing them on to the road. All speakers seemed 
to agree that water-bound macadam was proving 
exceedingly costly. Some surveyors still seem to 
cling to the belief that a pneumatic tyre exercises 
a suction on the road crust, a theory which has been 
proved to be untenable by actual experiment. The 
damage done is really due to pressure, not suction. 





‘When a rapidly-moving pneumatic-tyred vehicle 





passes over a water-logged surface the water under 
the wheel tread is put under pressure, and in trying 
to escape tends to burst up material on both sides 
of the track. 

Very good results are reported from the use of 
tarred clinker. The clinker from refuse destructors 
has commonly been regarded in the past as a mere 
nuisance to be got rid of as inexpensively as possible, 
but from the reports by surveyors at the meeting 
it seems to have a distinct value for road-making 
purposes. Mr. G. Green, M.LC.E., of Wolver- 
hampton, for example, said he had used it under 
very trying conditions in that borough. It was 
first tried for Market-street, a short and narrow 
roadway, where the wear and tear on the water- 
bound macadam previously adopted had been 
excessive. The carriage way here is 20 ft. wide 
and the clinker Mexphalte was deposited in two 
layers. The under layer was 3 in. thick and the 
top coat or carpet 1 in. thick. The cost was 8s. 
7d. per square yard, and the work has, it was 
stated, proved very successful. 

One of the great difficulties met with by our 
road surveyors has been the poor foundations of most 
of our highways. Mr. E. P. Hooley, in his con- 
tribution to the subject under discussion strongly 
emphasised this point, declaring that it was useless 
to expect to obtain a sound permanent road by 
laying down 3 in. of permanent facing on a sub-base 
of 4 in. of round pebbles. He suggested that much 
could be done even under present conditions to 
prepare roads for permanent surfacing later on. 
For this, where the bottom is dry, he recommended 
the use of furnace slag, broken to 3}in. to 4in. gauge. 
having its voids carefully packed with smaller 
material and well rolled. This, he stated, formed 
an almost ideal “subcrust” for receiving a per- 
manent face later on, and in the meantime it would 
carry ordinary traffic well. 

Where the ground was water-logged he advised 
the use of faggots laid angle-wise and packed with 
engine ashes. After well rolling this layer a course 
of engine ashes or furnace clinker, 4 in. thick, 
filled in with finer material, and thoroughly rolled, 
would complete the foundation layer. Faggots 
were also recommended for use in strengthening of 
the sides of roadways. This Mr. Hooley effects by 
excavating the undesirable material and filling in 
first with a 4-in. layer of rolled clinkers, followed 
by rolled fagotting laid at an angle of 45 deg. 
with the line of the roadway. This is surmounted 
by 4 in. of rolled clinker filled in as already 
explained. 








BRITISH AND COLONIAL IRON ORE 
SUPPLIES. 

ImporTANT developments are under way in the 
matter of our iron-ore supplies. Shipping difficulties 
have caused attention to be directed to the question . 
of increasing our home supply, while the quickened 
interest in Empire resources and the desire to render 
ourselves more independent of foreign countries, 
are combining to raise the problem of exploiting 
certain Colonial reserves of ore. The whole question 
is of vital importance, for next to coal, iron ore is 
our most essential industrial raw material. 

Roughly, out of 21,000,000 tons of iron ore con- 
sumed annually in this country, 7,000,000 tons are 
imported. Before the war, imports were steadily 
increasing, and home production declining. About 
half our pig-iron was made from imported ore, 
which yielded more iron per ton than the home ore. 
But for the war, we should probably have become 
increasingly dependent upon foreign ores. Recently 
the Government has instituted a special survey of 
our ore deposits, and it is giving practical assistance 
to iron mining, whilst a Department of the Ministry 
of Munitions, under the direction of Sir Lionel 
Phillips, is conducting investigations into our 
reserves of higher-grade ores, such as are needed 
for the production of special steels. The enterprise 
looks highly promising. 

An official of the Ministry of Munitions, in a 
recent interview with a Sheffield Telegraph repre- 
sentative, said they had only began organising their 
present effort in March, 1917, but had succeeded in 
increasing the year’s output by 1,500,000 tons, and 
would have done better but for labour disputes.. 
They had made great economies by introducing 
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steam navvies and other mechanical appliances. 
As a result, the price should come down after the 
war. The Ministry had contributed to the cost of the 
new appliances. They were encouraging the calcina- 
tion of ore at the place of production. 

Regarding home supplies gf iron ore and iron- 
stone, there can be no doubt that we still 
vast reserves in this country, in spite of all the 
gloomy predictions about their early exhaustion 
that were published a few years ago. Professor 
Henry Louis, of the Armstrong College, Newcastle, 
is authority for the calculation that in Northampton- 
shire alone we have 1,000,000,000 tons of iron ore. 
Professor Fearnsides, of the Sheffield University, 
states that there is no district in England between 
Cleveland, in North Yorkshire, and the South 
Coast of Dorset, which is lacking in iron ore, whilst 
within 50 miles of a district that holds at least 
50,000,000,000 tons of the very best non- 
anthracite coal, we have ready for mining or 
quarrying 5,000,000,000 tons of ore. “It will be 
sound policy,” he says, “for this country to adopt 
the basic process of steel making on such a scale 
that, even with expanding trade, it will become 
unnecessary to purchase from foreign countries as 
large a quantity of ore as at present.” Fortunately, 
the old prejudice against steel made by the basic 
process is breaking down in this country, and the 
importance of a wider utilisation of the ores suitable 
for this process, such as we are so lavishly endowed 
with, is at last being recognised. A rapid increase 
in the production of basic iron and steel is now 
being effected. A special report,* giving the latest 
information about our British iron ores, has been 
compiled by Mr. G. C. Lloyd, secretary of the Iron 
and Steel Institute, for the Department of Scientific 
and Industrial Research. This makes it abundantly 
clear that the country vast reserves of 
various iron ores—hematites, magnetites, carbonate 
ores, oolites, and even limonites. 

On the possibilities of Colonial supplies of ore we 
may quote from a communication of a few months 
ago to the Financial News, by Dr. P. T. McGrath. 
Dealing with the ores of Newfoundland, he observes 
that some of the iron mines located at Belle Island, 
some 20 miles from St. John’s, are among the most 
remarkable in the world. There are two distinct 
beds of ore cropping out on the island, and extending 
many miles under the sea. One of them, owned by 
the Dominion Steel Company and the Nova Scotia 
Steel and Coal Company, is credited with 600,000,000 
tons. Another mine owned by the Nova Scotia 
Company is estimated to contain about 2,000,000,000 
tons. Centuries must elapse before the areas can be 
regarded as having been seriously impaired. These 
iron deposits possess the advantage that they are 
right on tidewater, and an authority of world-wide 
repute has stated that, “ considering the small cost 
of mining and transportation, it is obvious that this 
ore can be placed on any Atlantic Coast market, 
whether in Europe or America, at a lower cost per 
unit of iron than any known competitive ore.” 
Before the war, much of this ore was sold in Germany. 
The working of these mines occupies about 1,000 
Newfoundlanders during some periods of the year, 
and about twice that number in the winter. The 
men engaged are those who carry on the fishery 
during the summer months, and turn their hands to 
mine work when the fishery is no longer possible. 
The location of the ore belt is such that by means 
of short tramways the product is conveyed to the 
coast, about a mile or more from the pit mouth, and 
there the material is placed in pockets constructed 
on the side of the cliffs, from which, in turn, it runs 
into great wooden structures on the piers, and from 
thence into the holds of the steamers. Loading is 
so expeditiously done that ships of 7,000 tons can 
be loaded in about six or seven hours. The material 
is then conveyed to the Nova Scotia points, where 
the smelters are located. It is believed that after the 
war, in pursuance of the policy of further developing 
the resources of the British Empire, the output of 
these mines will be greatly increased and the material 
used in British smelters in the same way as before 
the war it was used in Germany. 

It is reported that the percentage of phosphorus 
contained in this ore renders it unsuitable for making 


* This report is published by H.M. Stationery Office, 
price 2s. 
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the highest class of steel, but it is of a remarkably 
uniform quality, and is excellent for the making of 
basic steels. With special steamers and reasonable 
shipping freights, the importation of this ore into 
Britain should prove as economical, comparatively, 
as that of various Scandinavian ores was before the 
war. 
If reports about the early exhaustion“of the iron 
ores of Spain should prove correct, the question of 
developing the reserves of South Africa and even 
Australia will come within range of practical com- 
mercial economics. The Union of South Africa 
very extensive deposits of various qualities 
of ore. In the Cape Province, some of the reserves 
are of the best hematite quality. In the Transvaal 
some enormous deposits are known to exist, and 
the quality of some of these has proved to be very 
good. In fact, some excellent ore has been proved 
about forty or fifty miles from Pretoria. Some of 
the South African iron deposits are near the railway 
system, and others could easily be linked up. In all, 
the States of the Commonwealth of Australia, iron 
ores abound, the most notable being those known 
as the Iron Knob and the Iron Monarch of South 
Australia, and of the Blythe River ironfield in Tas- 
mania. These ores are of a quality that would be 
welcomed in this country if shipping freights could 
be got to an economical level, as, probably, they 
will in the not remote future. New Zealand, too, is 
known to immense deposits of iron ore. 
The same remark applies to India. Thus, it is clear 
that neither Britain in particular, nor the British 
Empire in general, is in any danger of becoming 
industrially bankrupt through lack of iron ore. 





NOTES. 
A New Typxz or Iron-Cononzte Arcu. 

Durine the months of August-September, 1914, 
a number of masonry bridges were destroyed on the 
Chemins de fer de l'Est. On the retreat of the 
Germans, it became to restore these 
structures with the least possible delay. The plan 
adopted was to bridge the gap with rails bent to the 
curvature of the arch. These rails served, in the 
first place, as centreing for the deposition of the 
concrete with which the arch ring was completed, 
but being embedded in this concrete, they con- 
stituted, at the same time, a permanent re-inforce- 
ment. The results proved so satisfactory that the 
French Government sanctioned the building at 
Melun of an experimental arch, constructed on the 
same general system in order to subject it to a 
thorough test. A description of this arch is given 
by M. Frontard in a recent issue of the Annales des 
Pont e Chausseés. This experimental arch had 
a span of 25 metres and a rise of 2 meters only. 
Its thickness was 0.6 metres, and width 1.8 metres. 
The metal work consisted of three arched frames, 
0.45 metres deep each, built up of four 70 mm. by 
70 mm. by 7 mm. angles, latticed with flats, 50 mm. 
by 6mm. These ribs were spaced at 70 cm. centres, 
and were cross-connected by angles. This light-steel 
framework was then filled in with concrete. The 
shuttering used was supported from the steelwork, 
and no other centreing was required. The concrete 
consisted of 0.800 cub. m. of gravel, 0.400 cub. m. 
of coarse sand, and 400 kg. of portland cement. 
It was deposited in 20 sections, each to the full 
depth of the arch ring. In the first stage, six of 
these sections were cast, equally distributed over the 
span. When these were set, an additional eight 
sections were deposited, and the arch was then 
completed by filling the remaining gaps. Care was 
taken throughout this work to distribute the load 
over the metal work as uniformly as possible. 
Until the completion of the concreting, the whole 
of the load was carried by the steel arch, which was 
in this way given an initial com ion, which it 
retained tly. As in the completed bridge 
the function of the steel is to take the tensile stresses 
due to inequalities in the loading, this plan of giving 
it an initial compression adds to the security of the 
structure. After completion, the arch was very 
ly tested. This was done by piling on 
sufficient to 
impose @ load of 1,860 kg. per sq. m. In the first 
test, this load was applied to one half the arch only. 
In the second test, the central portion of the arch 
was loaded, the load extending on each side to a 





distance of one-quarter span from the crown: 
Finally, the whole of the arch was loaded. The load 
imposed was about three times that specified in the 
official regulations for highway bridges, and this load 
was carried without the development anywhere of 
any sign of weakness. Careful 


in satisfactory agreement with the calculated 
values. 


REACTIONS BETWEEN Sormp SuBsTANCES. 


The old dictum that substances will not react 
with one another, except when in the fluid condition, 
seemed to be rudely shaken, when Walthére Spring, 
of Liége, demonstrated, more than 30 years ago, 
that neutral salts like sodium carbonate and barium 
sulphate underwent mutual decomposition (into 
BaCO, and Na,SO,), when the dry salts were 
disintegrated and mixed, and the mixture was 
exposed to pressures of several thousand atmo- 
spheres. There was the obvious objection, however, 
that the solids might have been liquefied by the 
heat, resulting from the compression, especially 
considering that the pressure between the solid 
particles would hardly be uniform, as in hydrostatic 
compression, but that locally very high shearing 
stress might be set up. In that case, the reacting 
bodies might melt and would, after all, be fluid, 
and the further consideration that it seems to be 
almost impossible to exclude all traces of moisture 
from powdered salts, and that all bodies seem to 
be volatile to a certain extent—which may be very 
small—would only confirm the old dictum. That, 


jin fact, appears to be the modern view of the 


problem. Carey Lea showed, in 1891, that high 
shearing stress, produced by grinding the substances 
r & mortar, was more powerful, apparently, to pro- 

uce reaction than ordinary high pressure and even 
heating. On the other hand, Perman obtained 
certain combination effects simply by mixing dried 
powders; mixtures of colourless salts then showed 
the colours characteristic of the decomposition 
products, which had evidently been formed in the 
vapour state. When, in 1914, Dr. Leslie H. Parker 
took this investigation up in the Imperial College 
of Science, South Kensington, he demonstrated the 
latter point in a simple way. He placed a shallow 
coup, filled with potassium iodide, KI (practically 
non-volatile), and another charged with mercury 
chloride, Hg Cl, (volatile) next to one another in 
& desiccator joined to an air pump. Both the salts 
are colourless, but the KI turned red in 15 minutes 
in the slightly-heated vessel, because a film of red 
Hg I, formed on it, whilst the Hg Cl,, which was 
not assailed by vapours from the KI in the other 
cup, remained colourless in its own cup. Parker 
studied particularly reactions produced by tritura- 
tion, i.e., by grinding dry powders together, experi- 
menting with nitrates, acetates, chromates, &c., of 
alkalis, silver, lead, &c., under conditions which 
would yield coloured decomposition products, and he 
easily obtained distinct evidence of reactions due to 
the shearing stress. But, like Spring, he sometimes 
observed that a decomposition seemed to continue 
after a cessation of the stress. Thus, Na, CO, and 
Ba SO, were dried, mixed and ground for 30 minutes. 
Immediately after grinding, a decomposition amount- 
ing to 2.4 per cent. of the mixture was observed. 
Seven and 14 days later the decomposition had 
affected 2.5 and 2.7 per cent. It looked, therefore, 
as if the materials were fused under the shearing 
stress, and resumed the solid state—in a few cases, 
at any rate—very slowly, so that the reaction could 
continue after removal of the stress. The question 
now arose: Which is the chief agent concerned, 
the heat or the fusion? If it merely be the heat, 
the velocity of the reaction should continue to 
increase, as the temperature is raised ; if fusion be 
the essential factor, the velocity of reaction should 
also increase with the rise of temperature, but 
should increase much more rapidly as soon as the 
melting point of the mixture be reached. Parker’s 
most recent researches (Journal of the Chemical 
Society, May, 1918) decidedly speak for the fusion 
effect. In these experiments the salt mixtures were 
only heated, not compressed. ‘The relations are, 
no doubt, complex ; in the case of the ts 
with silver nitrate and sodium carbonate, e.g., there 
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Would, in the partly-fused mixture, be present four 
solid phases, and one liquid and one gaseous phase. 
But the importance of fusion—as distinct from the 
thermal effect—seems clearly to be established. 
Regulation should also be taken into consideration, 
especially in .he cases of ‘ce and bismu h, and our 
readcrs will remember the experimen s of the late 
Sir W. Rober «-Austen on ‘he diffusion of one metal 
into another; one of his metals was fused or hot, 
however. Lastly. it has often been suggested that 
metallic atoms wil travel at particular rates 
through other metals wi h the electric current, 
when the current is applied to an alloy or (o a gold 
plate which is pressed against a pla'e of antimony, 
e.g.; but when Sir J. J. Thompson* lectured on the 
thermal conductivity of metals in May, 1915, he 
stated that he had fa led to ob.ain any trace of 
such a omic movements. 





INDUSTRIAL NOTES. 

THe object of the Workmen’s Compensation 
(Silicosis) Bill, just introduced into the House of 
Commons, is to provide compensation in the case of 
persons who are killed or disabled by the industrial 
disease called fibroid phthisis, which is caused by the 
inhalation of certain kinds of siliceous dust and occurs 
in several industries in this country, particularly in 
what are known as the refractories industries (including 
the mining and quarrying of ganister rock and the 
making of silica bricks). The question of the extension 
of the Workmen’s Compensation Act to this disease 
by Home Office Order was considered by the Industrial 
Diseases Committee, 1907, but in view of the difficulties 
arising out of the particular nature of the disease— 
its slow growth, difficulty of distinguishing it in its 
early stages from other respiratory affections, &c.— 
they were unable to recommend that it should be 
brought under that Act. Since that committee 
reported, the disease has been the subject of much 
investigation, both in this and other countries, and 
it has now been found possible to work out a scheme 
of compensation on special lines which it is believed 
will meet the difficulties of the case. The main feature 
of the scheme is the establishment of a General Com- 
pensation Fund for the particular industry or group of 
industries to which employers in the industry will be 
requir d to subscribe, and out of which all claims for 
compensation will be paid. It is also proposed to 
make special arrangements for the medical examination 
of the workers. 





The following are some recent decisions given by | 4 


the Committee on Production on cases which have 
been referred to them by the Ministry of Labour, 
including cases arising out of the Orders under which 
a bonus to munition workers has been given :— 
Shipbuilding trade: Drillers and hole cutters are to 
receive an advance of 20 per cent. on their piece work 
rates from March 12, 1918; all previous additions 
granted since the outbreak of war are to be merged 
in the advance now given with the exception of the 
general advance of 10 per cent. gran in March, 
1915, the advances of 13s. a week granted in 1917 
and the 74 per cent. bonus on earnings. Lightermen 
and watchmen, London: The men concerned are to 
receive an increase of 1s. a day in the war wage advance, 
variable advances are given to apprentices, and the 
rates for overtime, Sunday work and night work are 
revised from June 14, 1918. Railway shopmen, Ireland : 
The rates of 60s. a week to light platers and 64s. a 
week to angle-iron smiths (including war wage ad- 
vances) are to be increased to 6ls. and 65s. a week 
respectively (including war wage advances). Applica- 
tions for increases in the w of iron moulders, steam 
engine makers, riveters, and heavy platers have not 
been acceded to. 





Colonel Sir Charles Allen, V.D., chairman of the 
Ebbw Vale Steel, Iron and Coal Company, Limited, 
presided at the fifty-first ordinary general meeting 
of the shareholders, held in London on the 19th inst., 
and stated, as a convincing proo! of the volume of work 
executed under the present strenuous conditions, that 
the wages paid to the workmen exceeded all previous 
records, amounting to over 2,000.0001. In addition to 
this, the company had continued their grant to the 
dependents of their officials and workmen still gallantly 
fighting the country’s battles, the amount distributed 
this year being 35,000/., bringing up the total since 
the outbreak of war to about 150,000/. 

Dealing with the perilous position of the iron and 
steel trade in this country prior to the outbreak of 
war, Sir Charles said it was imposs.ble to forget that the 
unscrupulous dumping process of the 
nearly succeeded in driving our ordinary heavy steel 
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trade on the rocks of ruination. Fortunately, this 
incubus was being effectually removed, with no chance 
of its ever appearing again. Manufacturers could 
expand without the fear of being stifled by unfair 
treatment. It therefore became more than ever a 
question of national and vital importance to make up 
for lost time by encouraging the production of home 
industries. He wished particularly to emphasise 
the fact that the Ebbw Vale Company would be the first 
establishment in South Wales producing steel entirely 
independent of foreign imports of raw materials. He 
reminded the meeting that it was about four years 
ago that the board paid their first visit of inspection to 
the iron ore bearing properties in Northamptonshire in 
contemplation of providing for their needs a regular 
supply of mineral from the deposits in this country. 
Since then, as reported from time to time at general 
meetings, the company had concluded a purchase of an 
extensive property, which was estimated to yield a 
mineral eminently suited to their steel-making process, 
and to satisfy the company’s needs for at least the 
next forty years upon such terms as would always com- 
pare most favourably with the lowest prices of imported 
ore of a similar character. Step by step in all their 
deliberations the board had consulted and been guided 
by the advice of the most reliable and experienced 
experts available. This had been their ambition for 
years past, and might be regarded as the main plank in 
their broad policy of expansion as iron and _ steel 
manufacturers. 

It was possible, added the speaker, that some share- 
holders might imagine that the expenditure already 
incurred upon plant for the production of munitions 
of war might become unproductive when peace was 
restored. He was anxious that it should be distinctly 
understood that such was not the case, and every 
penny outlay on expansion could be turned to profitable 
account whenever the demand for war material ceased. 





In the course of his remarks at the annual general 
meeting of the shareholders of Messrs. Brunner, 
Mond and Co., Limited, held in Liverpool last Friday 
Mr. Roscoe Brunner, chairman of the directors, stated 
the following:—‘‘. . . Mr. Milton Sharp, the 
chairman of the Bradford Dyers’ Association, address- 
ing his shareholders in February last, made an appeal 
to some of the great chemical concerns of the country, 
including ourselves, Messrs. Castner-Kellner’s, the 
United Alkali Company, the Gas, Light and Coke 
Company, the South Metropolitan Gas Company, and 
others, to give financial aid to the dye industry. We 
did not think then, nor do we now, that the dye trade 
was likely to fail for want of financial support. One 
section of it had the Government at its back, and I am 
uite certain that had any dye maker been in need of 
funds those funds would have been forthcoming at 
once. Our idea was that there should be in the 
chemical trade four groups of heavy chemicals, such 
as acids, alkalis, &c., which we make ; a dye group, an 
explosives group, and a fine chemicals group. We 
have no quarrel at all with the proposed amalgamation 
which apparently is near at hand in the dye industry. 
We have, again, no quarrel with the merger, as they 
call it, in the explosives group, nor do we complain 
at all if those two groups should themselves come closer 
together, as seems likely, because they are themselves 
very intimately connected the one with the other ; 
but we think we are entitled to say that just as we do 
not intend to butt into their trade, so we think they 
should respect ours. Speaking only for our friends 
and allied companies, we are prepared at all times to 
supply the dye industry with our products as their raw 
materials at reasonable prices, and we are prepared, 
should it be found proper, to make intermediates for 
the dye industry, and we think that in the case of some 
of the intermediates we are better fitted to make them 
than they are themselves. Again, we should be 
prepared to sell to them those intermediates, if we made 
them, at reasonable prices. As a matter of tonnage to 
us, who are used to calculating in hundreds of thousands 
of tons a week, the tonnage which the dye trade would 
require from us seems small, but the textile trades, 
which depend so largely on the dye trade for their 
life blood, are big customers of ours, and it is up to us 
to help the dye trade not only to establish the industry 
in this country, but also to help the textile trades to 
keep the great busine:s that they have already estab- 
lished. Thus, while we wish the dye trade well, and 
are prepared to help that trade all we can, we cannot 
expect, nor do we wish, to sell our products at such 


prices as will realise a fortune for ourselves. 





Speaking at the meeting of the National Machine 
Tool Builders’ Association held in May, at Atlantic 
City, N.J., Mr. I. F. Marcosson, war correspondent, 
pointed out, according to The Iron Age, New York, 


had| the hideous danger of the German propaganda. He 


stated that sinister, silent and subtle agents were 
going about, and their work aimed at two things. 





One was to end the war now or as quickly as possible; 


the other was to build up a trade for Germany after 
the war. Germany was preparing for a trade offensive 
when actual hostilities had ceased, and he had recently 
seen signs in Stockholm, Christiania and Copenhagen 
of the work which German agents were doing in trying 
to keep Germany’s foreign trade alive. The nation 
that controls raw materials, he added, will rule the 
world trade. There were more than 1,000,000 Germans 
in Russia, and they were going to rebuild that country 
into a great economic asset for Germany. In Spain, 
Mr. Marcosson further stated, he saw the finest 
industrial secret service in the world maintained by 
Germany. He predicted that for at least a few years 
after the war, many German articles would be assembled 
or shipped from Spain and other European countries, 
bearing the stamp ‘‘ Made in Spain” or ‘‘ Made in 
Switzerland.” Germany was seeking by every means 
to import American-made machine tools through 
neutral countries, and the regulations pertaining to 
shipments of raw materials and finished machinery to 
neutral countries could not be made too strict. 





A porter and messenger employed by a varnish 
merchant was sent on an errand to an oil and colour 
warehouse in Central London. Whilst there, a raid 
took place, the warehouse was struck by a bomb, was 
set on fire and collapsed. After the fire had been got 
under, the man’s body was recovered. The County 
Court judge found that the death was caused by an 
accident arising out of, as well as in the course of, the 
employment of the man, and he awarded the widow 
compensation. 

The employer appealed, and the appeal came a few 
days ago before the Master of the Rolls, Lord Justice 
Banks and Mr. Justice Neville. Last Monday, their 
lordships dismissed the appeal. 

The Master of the Rolls said: “‘ It was not disputed 
that the workman met his death ‘in the course of’ 
his employment, but it was denied that the event arose 
‘out of’ his employment.” His lordship then stated 
the facts, adding : ‘* The learned judge on the evidence, 
and in a very careful judgment, came to the conclusion 
that the employment of the man exposed him in a 
special way to the common danger from air raids, so as to 
render the risk which he ran a risk incidental to his 
employment. He found that the inherent conditions 
of inflammability of the goods contained in this oil 
and colour warehouse threw upon the building a special 
and additional risk of fire, which exposed the persons 
employed there to special dangers from fire, and 
accord.ngly that the man was thus exposed to a risk 
not shared by other members of the public in the 
vicinity, whether in the streets or in neighbouring 
buildings. The judge further found, as an inference 
from the facts proved, that the man died from suffoca- 
tion by smoke. He thus found that the man met his 
death by an accident arising out of, and in the course 
of, his employment. In my opinion, there was 
evidence, carefully and exhaustively reviewed and 
analysed by the judge, from which the conclusions of 
fact at which he arrived might reasonably and properly 
be drawn. Accordingly the appeal fails.” 

Lord Justice Banks gave judgment to the same effect 
and Mr. Justice Neville concurred in dismissing the 
appeal. 





INCREASE IN THE Price or Coaut.—The Board of 
Trade have made an Order increasing the price of all 
coal as from Monday, June 24. The amount of the 
increase is 2s, 6d. per ton, except in the case of shipments 
to France and Italy, in which cases the amount of the 
increase is 5s. per ton, the additional 2s. 6d. in these cases 
corresponding to the war wage increase of 2s. 6d. per ton 
which was not applied to shipments to France and Italy 
in October last. The increase corresponds to increases 
in the costs of working at the collieries in respect of 
which no increase has been made (except in South Wales 
and Monmouth and the Forest of Dean) since prices were 
limited by the Price of Coal (Limitation) Act in July, 
1915. The Order provides that where the price under 
any contract is increased under its provisions the prices 
under subsidiary contracts shall be increased by the 
same amount. The increase in colliery prices entails 
a corresponding increase in retail prices. 





Water Power Resources Commitree.—The Board 
of Trade have appointed, with the concurrence of the 
Ministry of Reconstruction, the following gentlemen 
to be a committee to examine and report upon the water 

wer resources of the United Kingdom and the extent 
to which they can be made available for industrial 

urposes: Sir John F. C. Snell, M.I.C.E. (chairman) ; 
Mr. G. 8. Albright ; Sir Dugald Clerk, J.P., D.Se., F.R.S., 
M.Inst.C.E., M.'.Mech.E.; Dr. J. F. Crowley; Mr. 
H. F. Carlill, Board of Trade; Mr. Philip Dawson ; 
Professor Gibson, D.Sc., M.I.M.E.; Mr. Vernon Harts- 
horn, J.P.; Dr. H. R. Mill, D.Sec., LL.D.; Mr. A. 
Newlands, M.Inst.C.E. ; Mr, G. C. Vyle, representing the 
Associated Chambers of Commerce in the United 
Kingdom ; Mr. A. J. Walter, K.C.; Mr. Ralph Walter, 
Ministry of Reconstruction; and Mr. D. J. Williams. 
Mr. R. T. G. French is the secretary, and all communica- 
tions intended for the Water Power Resources Com- 
mittee should be addressed to him at 10, Princes-street, 
Westminster, London 8.W. 1. 
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THE WORLD’S LARGEST 


SHIPYARD AT HOG ISLAND ON 


DELAWARE. 








Fia. 5. 


For a long time we felt that Britain carried on her 
back the main load in the effort to win the war, as 
far as the provision of money, munitions and of ships 
was concerned. It was a heavy burden, and it was 
a relief to realise that America, with her immense 
resources, was coming to our assistance. That did not 
mean that we were going to do less, but that our friends 
across the Atlantic were going to add their labour and 
wealth to that of the Allies in order to secure the 
desired result. How much she can do, and will do, 
was not adequately realised either by ourselves or by 
the Germans, and it is doubtful whether we yet really 
know what a wonderful ally the enemy has secured 
for us by his wilful defiance of international law. It 
may help us to a better appreciation of the facts if we 
take a single outstanding example of what is being 
done in America to neutralise the efforts of the U-boats, 
and to provide transport for the hundreds of thousands 
of men who are being trained as soldiers. A good 
example is found in the construction of the largest 
shipyard in the world, which was commenced on 
September 20, 1917, and is now so far advanced that 
the twenty-first slipway is in use, and 29 other slipways 
are under construction. Fig. 1, on page 726, shows 
what the site was like last year, while the other views 
on the same and the present page, show the wonderful 
transformation which has taken place in a few months. 

A shipyard capable of having 50 ships on the stocks 
at the same time was a thing quite undreamed of until 
last year. It lay entirely outside of practical com- 
mercial possibilities, and suggested the visions of 
Jules Verne rather than the plans of sane business men. 
Yet it is now in a fair way of accomplishment; so that 
we may accept the estimate of 50 ships being built 
simultaneously while 28 others are being fitted out 
at seven piers each of a length of 1,000 ft: When that 
stage is reached there will be a launch every other day, 
either of a 7,500-ton cargo ship, or of an 8,000-ton 
combined troop and.cargo boat. When we consider 
how steadily we are tightening our control on the 
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German submarine, and study the decreasing tale of its 
successes, the significance of this great output will be 
the better realised. 

To complete 4,000 tons of plates and frames each 
day would be beyond the possibilities of the site, 
although it covers 846 acres and extends over 2 miles 
of river front. The various parts of the vessels are 
being ‘‘ fabricated ”’ all over the States at 3,500 different 
works, some of them so remote that the average 
journey is no less than 20 days. Even with this 
assistance the place is a busy hive. Barracks have 
been erected for 6,000 men, the remainder being drawn 
from outside. Within five months of commencing 
operations 26,000 men were employed on the con- 
struction of the yard. Sewerage, water supply and 
fire-fighting appliances have been provided, besides 
canteens, classifying yards and stores. The site is on 
Hog Island, just outside Philadelphia, on the Delaware 
River, and is well inland, away from possible enemy 
attack. 








SOME OUTSTANDING PROBLEMS IN 
AERONAUTICS.* 
By Dr. Duranp. 

Wuat the aeroplane has become in this short but 
poignant decade of the world’s history, and what it stands 
for to-day, this audience knows too well to need 
specification in detail. 

The Problem of Constructive Materiale.—Perhaps 
nowhere is there to be found ag better illustration of the 
interdependence of technical and scientific research and 
study than in the manifold advances in various technical 
and scientific lines which conjointly have made the aero- 
plane in its present form a structural possibility. 

The structural problem of the aeroplane is one of 
strength in relation to weight. For the main elements 


* Paper, slightly abridged, read before the Aeronautical 
Society of Great Britain at the sixth “‘ Wilbur Wright ” 
lecture in the Central Hall, Westminster, on Tuesday, 
June 25, 
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GENERAL VIEW oF THE Wet Dock Bastns; THrrTY WEEKS AFTER THE WORK ON THE YARD WAS COMMENCED, 


comprising the skeleton of the structure, wood has, 
thus far, held the main place, with metal construction 
steadily attracting more and more interest and assuming 
a place of growing importance, at least in the study of 
new designs. We may be well assured that however 
good may be any solution which we may reach of the 
many problems presented to us in the industrial arts, 
there are, as a matter of fact, series of better ones only 
awaiting our patient study. This is indeed a funda- 
mental truth of which we should never lose sight. We 
may be, for the moment, satisfied with our solution of a 
problem in technical industry ; we may be able to see 
nothing better, and yet we may be well assured that, 
as a simple matter of fact, there is something better. 
This is a perfectly safe assertion, if only as based on the 
law of probability of our having, at any given time, 
reached the final optimum pontbie combination capable 
of furnishing a solution of the problem. Thus, as applied 
to the problem of constructing the framework of the 
fuselage of an aeroplane, or of combining together wing 
spars and ribs in such manner as to form a wing skeleton, 
we may be sure, however good our present practice may 
be and however satisfactory it may seem, that in reality 
it is not the best and that long series of better solutions 
only await our intelligent and patient study. 

It certainly stands before us as a problem for the near 
future to pass in review most thoroughly the entire 
range of constructive materials, metallic as well as 
wood, and to determine, in the light of the experience 
which we are so rapidly accumulating during these days 
of storm and stress in military aeronautics, the com- 
binations of materials which may serve to give the most 
efficient service on the minimum of weight. This stands 
out as one of the great problems of aeronautic engineer- 
ing, that of the best materials and of their best use. 
Much has already been done, but much yet remains, and 
rich rewards most assuredly await patient and well 
directed work in this field. 

The Problem of Size.—One of the most interesting of 
the problems presented to the aeronautic engineer is that 
of the limiting size and carrying capacity of aéroplanes. 
Is there such alimit? If so, what is it? Why is it ? 
And how may it be removed or extended ? 

In dealing with this problem we come, of necessity, into 
contact with the laws of similitude of geometricall 
similar structures. It is wel] known that under simple 
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modes of loading, geometrically similar structures of 
wing and fuselage will have similar factors of safety under 
equal unit } But for such structures, if strict] 
similar geometrically, the weights themselves will 
increase as the cubes of the similar dimensions, while 
the areas of wing or supporting surface will only increase 
as the square, and hence the ratio of weight to area will 
continuously increase as the linear dimension. 

Were we indeed subject, without recourse, to the 
operation of this law of mechanics and geometry we 
should be in a sorry state regarding the future develop- 
ment of the aeroplane as regards size and carrying 
capacity. We should be limited strictly within the 
bounds of the developments made possible by improve- 
ments and advances. But fortunately for the future of 
- aerial navigation, we are not so limited and there seems 
no reason why, at the present time at least, we should 
need to anticipate any especial limit as necessarily 
imposed on aeroplane construction, as regards either size 
or carrying capacity. 

We are able to escape from the consequences of this 
law due to two facts. . 

1. It is not necessary that a large element of an aero- 
plane, a wing in particular, should be geometrically 
similar in structural characteristics to a small one. For 
a certain size the structural elements will partake of 
certain characteristics. As the over-all size increases, 
these elements may take on new characteristics. Those 
which had been solid may now become hollow or of 
lattice or built up form. The law of geometrical 
similitude will not hold and the weight will not necessarily 
increase in ratio with the cube of the over-all linear 
dimensions. 

2. It is by no means necessary that a large aeroplane 
shall be, in its general form, a geometrical copy of a 
small one. While both will have similar elements, such 
elements need not be the same in number or arrange- 
ment. fact one of the most obvious of means for 
increasing lifting power is to increase the number of the 
wings or ge ements, There is no reason, at least 
structurally, why wings and connecting elements should 
not be increased in number beyond anything now in use 
or even considered—increased to a point which would 
give a size and lifting power great enough to meet any 
demands which we can ndéw formulate or which the 
future seems likely to present. a 

Structurally, therefore, the problem of increased size 
presents three problems as follows :— 

1. The structural problem of so developing the 
character of the elements of aeroplane construction, such 
as wing spars, longerons, struts, ribs, &c., that with 
increase in over-all dimension the weight shall not increase 
sensibly faster than as the square of such dimension. 

2. The structural problem of combining the larger 
elements of aeroplane construction such as wings, 
fuselages, or engine nacelles with their connecting 
structures, in such manner as to secure, for a given 
wing area, the minimum weight of secondary structure. 

3. The aerodynamic problem of combining multiple 
wing elements in such manner as to reduce to a minimum 
the interference of one with another. This is a problem 
which opens fascinating possibilities to the student of 
experimental aerodynamics—a problem on which already 
some beginnings have been made, but one far from a 
final or as yet wholly satisfactory solution, and one on 
which the future development of greatly increased size 
and carrying capacity seems destined largely to depend. 

In short, then, so far as increase in size is concerned, 
there seems no reason to apprehend an rticular limit, 
or any serious difficulty on the part of the scientist and 
the engineer in meeting the demands of the future in 
these respects. The difficulties seem no greater than 
those which have been overcome in the case of ocean 
shipping as shown by the continuous development from 
the early beginning of the application of engine power 
to ocean navigation during the first half of the last 
century down to the mammoth floating structures of 
the present time; and if we may take any indication 
from the accelerated rate of progress which has charac- 
terised the entire history of aerial navigation, we may 
feel confident that we shall not have to wait a half or 
three quarters of a century for a parallel development in 
the latter field. 

Variable Wing Area or Variable Wing Camber.—To 
mention only one of the many remaining problems which 
are connected with the design and construction of the 
a itself, a word may be said with regard to the 
problem of variable wing area. Broadly speaking, the 
ideal aeroplane should be able to change its wing area 
in accordance with the conditions na circumstances 
of flight. plead ghee ap off the ground at a moderate 
8 , for ease in landing likewise at a moderate or low 
speed, there is need of a relatively large area of win 
or supporting surface. For the attainment of hig 
speed, reduced wing areas are n , and are further- 
more sufficient for the support of the weight at such 
high The supporting force ed by a given 
form of a wing depends on the area, the speed 
and the angle of attack, and ihere will be some com- 
bination best for each set of conditions. To meet these 
conditions, varying from time to time throughout the 
course of a flight, a correlative variation in wing area is 
needed. 

To some extent the same ends may be met by c! 
the camber or curvature and form of the fore an t 
section of the wing. Thus, when the camber or fore 
and aft curvature is increased, the form will be more 
suitable for landing at a reduced » while with 
curve flattened and camber reduced, the form will more 
readily favour the attainment of relatively . 

The problem of an adjustable wing, either as to extent 
of area or camber or both, is a favourite one with students 
of aeronautics, and we may h for some measure of 
useful and practical solution. Thus far, of the many 
devices and forms proposed, none has so far fully justified 





itself as an altogether satisfactory and practical solution 
of the problem. 

Motive Power.—Passing now to the motive power and 
its application to the propulsion of the aeroplane, a most 
interesting and important series of problems challenges 
our attention. Only the more important can be noted 
here. 


Fuel.—One of the most important of these is that of | be 


fuel. What is to be the future fuel for the aeroplane, 
or for aerial navigation in its wider a ts? How 
long will our stores of crude petroleum oil from which 
we now obtain our petrol or essence or gasoline, as it is 
variously termed, continue to furnish this all-important 
element in the present programme of power develop- 
ment ? Doubtless there are large stores of petroleum 
oils yet undiscovered, but we may safely assume that 
we are using up a supply in the nature of a bank deposit. 

With ae ¢ to the question of fuels, we need not fg 
eo far afield as to look into the coming decades for 
interesting and important problems. Perhaps the one 
most pressing for present solution is the question of 
what is the fuel for the modern aviation engine, 


degree of multiplication of small elements required to 
realise such a result. The real problem of size or capacity 
of engine is therefore one of power in a single cylinder. 
What can be e ted in this direction, and in what way 
shall search be directed ? 

The present limitation arises largely as a matter of 
cooling and it is in this direction that search may well 
made for ways and means of effectively increasing 
the power capacity of a single cylinder in an engine of the 
aviation type. is is a problem which is distinctly 
ne ding and well worth our serious attention and 
study. 

The Carburettor.—Another problem connected with 
the engine is that of the carburettor. At the start of 
aeronautic engineering the carburettor naturally took 
its initial form and arrangement from the already fairly 
well developed automobile engine carburettor. This 
was but natural since both engines are of the same type 
and both use the same general form of fuel. In respect 
of the conditions of operation, however, there isa marked 
and important difference. The automobile operates at 
or near a fixed level and hence in an atmospheric medium 





having in view the three requirements—power, ec y> 
with reliability and durability. Out of the exigencies 
of the present war have come many serious and extended 
researches relating to the problems of military aviation, 
and of these none is p genase. a of greater significance 
regarding the future of commercial aviation than the 
studies which have been made regarding aviation fuels. 
While matters relating to the problems of milita: 
aeronautics must be ken of with much reserve, it will 

rhaps be permissible to say before this audience that 
Som these studies three principal results seem to have 
been rather definitely established. These are :— 

(a) As between the various grades of aviation motor 
fuels which have been used during recent years, and 
comprising a rather wide range of composition and of 
physical and technical characteristics, there is but little 
to choose from the standpoint of power or economy alone. 
This assumes, of course, that the fuel is a genuing motor 
fuel and the results regarding er or economy relate 
to an assumed period of effective operation under such 
fuel. It must not, however, be assumed that there are no 
differences in power or economy traceable to the fuel 
employed, for such is far from being the case, It is, 
however, within the limits of reasonable statement to 
say that such differences are relatively small and under 
most circumstances would not, of themselves, constitute 
a determining or controlling factor. 

(b) As between such motor fuels marked differences 
do seem to be indicated as regards their influence on 
the life and reliability of the motor, especially on long 
time tests, or in actual service on long time flights. 

(c) For the various fuels, in order to realise the best 
results either as regards power, economy, or life and 
reliability, special and individual carburettor adjustments 
are necessary, and such as can only be determined- by 
trial under actual working conditions. 

It may perhaps be further said that the problem of 
an eusdiion’ and reliable motor fuel for aviation purposes 
seems to have been satisfactorily solved. Its ifica- 
tions and range of characteristics, physical and chemical, 
are pretty well established, and so long as our source 
of motor fuel supply is to be found in petroleum deriva- 
tives, we seem to have reached a reasonably satisfactory 
determination of the best combinations of such deriva- 
tives for the various requirements of aviation service. 
These characteristics, which must be considered as a 
part of the great body of military information and which 
cannot for the moment be put down in plain print, we 
may hope will, in due time, become available in the arts 
of e and for the development of commercial aviation 
in its various fields of ——. 

With the problem of fuel, that of the prime mover or 
engine is closely related. Is the present type of engine 
to continue, or is it only a ae stage on the way to 
some more perfect form ? This is a question, interesting 
indeed for speculation, but hardly to be considered in 
comparison with actual present moment problems. 
The present engine and its application to the propulsion 
of the aeroplane does, furthermore, present no lack of 
interesting and important problems, and among these 
a few of the more pressing may here be noted. 

First, the problem of gross power. How much power 
can we put in an aeroplane or airship of no matter what 
type or form? This divides immediately into three 
eubetiiony problems as follows :— : 

1. How much power from a single cylinder ? 

2. How many cylinders for a single engine ? 

3. How many engines for a single airship ? 

In the way of power per cylinder we are now reaching 
close about 40 h.p. as a maximum. 

In the way of cylinders per engine we,have reached 
a stage of development where the 12-cylinder engine is 
quite a standard type and higher numbers such as 
16 and 18 represent only questions of detail. It is not 
too much to say that the 600 h.p. engine is quite within 
the reach of present practice and may be realised as 
called for. We have long since become accustomed to 
two and three engines on a single plane and are now 
seeing four engines in various recent designs. It is 
thevelece clear that if a power plant of 2,500 h.p. on 
a single structure is wanted, it is quite within the scope 
of present practice to realise and provide such a plant. 

Rnd if four engines of 500 h.p. or 600 h.p. each, there 
is no reason why the mumber may not increased, 
at least to a point beyond the present apparent need for 

wer on 4 single structure. - 

On the other hand, it must be admitted that, having 
in view the limitations of present practice, the most 
simple and in fact the only reliable way of extending 
power is by a multiplication of the number of cylinders 
rather than by an increase in the size of the latter. 
The fact that a 2,000 h.p. equipment would presumably 
require from 40 to 60 cylinders shows the formidable 





of ibl ed pressure and density. ith the aero- 
plane the case is very different. The latter may change 
its level by thousands of feet in a few minutes or even 
seconds, as in vertical or nearly vertical dives, rapid 
spirals, &c. This difference in the conditions of operation 
introduces a factor of distinct significance and of great 
importance in the design and disposition of the car- 
burettor. Experience in the air has clearly shown the 
importance of this new factor, and it isnot too much to say 
that the problem of the entirely satisfactory carburettor, 
capable of automatically answering to the various 
atmospheric conditions under which it must work, is 
distinctly an outstanding problem. It is true that much 
progress has been made, and as the result of laboratory 
research, checked by actual experience in the air, we 
now know much better than, say, two years ago, the 
fundamental conditions which must be met by the 
carburettor for the aeronautic engine. The present 
solution can hardly be considered as final however, 
and we may fairly admit that the whole problem of 
carburation, including the manifold supply of the 
carburetted mixture to a multi-cylinder engine, should, 
a8 soon as may be, receive a thorough and fundamental 
re-study in the light of the information to be drawn 
from the experience of the three or four years. 

Ignition.—Another problem which we should view as 
outstanding is that of ignition. It is true that ignition, 
as now realised with the best equipment, seems to be 
fairly reliable and effective. But the whole programme 
is open to the objection of requiring an entire electric 
power plant of a highly specialised type, together with 
electric conductors and the spark plug for producing the 
spark between the discharge points within the cylinder. 
This ensemble, comprising electric generator or magneto, 
electric cable, distributor for sending the spark with 
proper timing to the various cylinders and spark plug 
with discharge points within the cylinder, represents a 
very complicated and highly specialised device for pro- 
ducing the initial ignition within the body of compressed 
fuel mixture. In its present state it is a marvel of 
scientific and technical development, and it does its 
work ; but it is complicated and subject to many possible 
modes of derangement, and, as we all know, has been 
and is still the seat of some of the most serious of the 
engine difficulties to which the power plant as a whole 
is subject. 

I have never been able to persuade myself that this 
exceedingly complicated and specialised auxiliary 
equipment was to be the final solution of the problem 
of producing ignition in an internal combustion engine. 
If we can anticipate the explosion engine of the year 
1968, assuming that our grandchildren are still dependent 
on hydrocarbure fuels at that date (and furthermore 
that they are still available), it would seem as “y= 
some more direct and simple mode of initiating the 
combustion in the cylinders would have been found. 
Still, otherwise, we may say that on the law of proba- 
bility, the chances are overwhelmingly against our 
having at the present moment develo the very best 
method of ignition. The laws of physics and chemistry, 
by a probability which almost reaches certainty, contain 
some potential combination of factors which will permit 
of eliminating much of the complexity and delicacy 
of adjustment which is so characteristic a feature of the 
present mode. ’ 

It is perhaps proper to add here that studies in this 
direction have al y been made, and with results which 
offer promise of interesting developments in the future. 
The path of perfection is likely to be not a short one, 
however, and we can see no p t of any development 
in the to-morrow of progress likely to displace electric 
ignition. There must, however, be some better wey: 
and if not to-morrow, then some other morrow should 
see it made available for use. 

The problem of ignition is then one which is distinctly 
outstanding, one which by its importance merits the most 
careful study, and one which, at least, offers reasonable 
ground for hope of a successful and relatively simple 
substitute for the present mode. 


(To be continued.) 





Gas Traction InvesticatTion.—The Gas Traction 
Committee has, with Mr. Walter Long’s approval, 
appointed two additional memBers to the Expert Sub- 

mittee which is investigating the use of gas under 
compression for traction purposes. The new members 
of the Sub-Committee are Mr. G. J. Shave, of the London 
Ge neral Omnibus Ne me Limited, and Mr. J. G. Clark, 
of the Gas Light and Coke Company. 
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STEAM AND POWER PLANT FOR 
CHEMICAL WORKS. 
To THe Eprror or ENGINEERING. 

Srmm,—My attention has just been directed to an 
article in your issue of May 17 last, headed “‘ Steam and 
Power Plant for Chemical Works.” On reading, this 
appears to present two outstanding features, one that it 
is couched in a tone of positive and didactic assertion 
usually foreign to the leading articles in ENGINEERING, 
the other that the statements thus laid down are often 
not such as to commend themselves to those who 
actual working acquaintance with the problems they 
elect to solve. 

It is doubtless true that many chemical plants have 
been erected, and may still be under construction for 
Government Departments, on the lines advocated in the 
article. This is inevitable since there does not exist any 
recognised body of chemical engineers, nor the system 
of training necessary to produce them. Chemical works 
have suffered in the past as the article states from power 
engineers’ lack of appreciation of conditions to be met, 
and this has strengthened an innate conservatism and 
distrust of change on the part of the management. 

The all-important point of freedom from stoppage 
requires some emphasis. Unlike ineering ops 
generally, or even power stations, the chemical plant is 
in many cases required to run for 168 hours per week 
—— ee There are no easy periods at night or 
week-ends during which small repairs may be executed, 
frequently the plant shuts down only twice in the year, 
ool the cost of any involuntary stoppage is generally out 
of all proportion to the act repair occasioning it and 
rises at a rapidly increasing rate with the length of delay 
in re-starting. 

In spite of this the writer’s experience in erecting two 
factories and re-modelling two old ones leads to the belief 
that chemical power plants need not be so alienated 
from good engineering practice as the article referred to 
would suggest. Not to t too greatly on your 
space, two items only, boilers and electric supply, may 
be mentioned. a 

The article is correct in stating that very wide and 
rapid fluctuations in load must be looked for, but the 
deduction that water-tube boilers are not suitable would 
be regarded with doubt from warship practice alone. 
In one factory with which the writer is connected, 
having precisely this type of load, Lancashire boilers, 
intrinsically sound, have recently been replaced by 
water-tube. The results have been a cessation of stokin 
labour troubles (owing to easier work), a greatly reduc 
coal consumption and improved work from the chemical 
plant owing to better supply of steam at command and 
steadier pressure. The lack of reserve of the water-tube 
boiler is more than counterbalanced by its extreme 
flexibility. 

The article advocates direct current on the curious 
grounds that conditions are usually bad for electrical 
work on account of the presence of steam and acid fumes 
and the existence of bare wires. Under such circum- 
stances it — an optimism from which the article 
is usually free to state that commutation trouble has 
disappeared. On the other hand, the induction motor 
will run under appalling conditions of fume, dirt and 
grease without failure, it has a large safe overload 
capacity, and an oil-immersed star delta starter has been 
found absolutely fool-proof and possessing a clean 
repair sheet. Whereas variable speed is sometimes, but 
not very often, required, there are cases on the other hand 
wherein the induction motor’s capacity for maintaining 
constant speed under variable load is valuable in 
increasing output. 

Direct current is necessary for electrolytic work, but 
the pressure and current required are rarely of use for 
motor driving, so that in any case a converter set is 
needed. 

If the wiring be well done and carefully supervised, 
unintentional hess wires need not be a determining 
factor, but on, for example, a 200-volt three-phase 
system, it is an advantage to run the lighting at 151 volts 
between a phase and neutral. 

The article appears to fail in taking a —_ view of the 
problem. When this is done it will often, perhaps 
usually, be found that a balance can be determined under 
a scheme such as the following. High-pressure water- 
tube boilers supplying steam at high superheat to 
adjoining power-house providing power of all kinds, 
alternating current (and direct current if necessary), 
compressed air, water service, &c., &c. Exhaust steam 
from power-house still dry taken to chemical plant so 
arranged that principal users are near power-house. 
Exclusively electric driving remote from power-house. 

It will be admitted that such a lay-out possesses some 
attraction for engineers, and there is ground for hope 
that it need not further be regarded as an unattainable 
counsel of perfection. 

Yours faithfully, 
L.A 





To THe Epitor oF ENGINEERING. 

Sim,—The letter of your correspondent “‘Dum Spiro 
Spero ” is very interesting as a perfect illustration of the 
attitude to be expected from power engineers when 
called in to advise on the above subject. His main 
contention, as I understand it, is that, since the chemical 
manufacturer is compelled to burn very large quantities 
of coal in any event to provide the steam heat he requires, 


he should, in the national interest, pass the whole of his | | 


steam through turbines in order to generate power at a 
very low cost, the excess power ond his own require- 
ments being used for electrochemical processes, or sold 
to neighbouring power users. 

_ Now the amount of steam required for process purposes 
in a chemical works is almost always five or six times 





that y top the required power. To take 
two actual instances: one a small works driven by a 
number of small non-condensing engines, — required 
200 h.p., or, say, 7,000 lb. steam per hour, average 
process steam used 40,000 lb. per hour ; the other a large 
works with turbo-generators giving 1,600 kw., requiring, 
say, 37,000 lb. steam, and using 235,000 lb. process steam. 
Further, the amount of power in an average chemical 
works amounts to about 350 brake horse-power per 
100,000/. worth of plant, and buildings, so that there 
are very few works in the country where turbines would 
be required. 

Why, then, should the chemical manufacturer saddle 
himself with the great capital cost and running e ses 
of a central station capable of making use of all his 
steam? He certainly will not do so for triotic 
reasons, and a proposition so far removed from the scope 
of his ordinary business would not be likely to — 
to him on other grounds. On the other hand, the loss 
of all that cheap power is undeniably deplorable. Why 
not, then, instead of trying to make the tail wae the dog, 
put your chemical works alongside a large public central 
station and get the station to provide themselves with 
back-pressure turbines which would sup y exhaust 
steam to the chemical works at a yeassoneb © pressure 
and superheat as poe correspondent suggests? Such 
a scheme in norma! times would be well worth looking 
into, though it is altogether outside the domain of 
practical politics in war time. It might, however, 
appeal to the Coal Conservation Committee for -war 
consideration, and it will certainly be supported by any 
chemical manufacturers who were near, or could get near, 
to — stations who — — them of the 
necessity of steam generation by supplying it like er. 

Before leaving the subject I would point ou) ane 
enormous difficulty in the way of your correspondent’s 
scheme, and that is the tremendously fluctuating nature 
of the process steam load in a chemical works. Your 
co dent evidently does not believe in these 
fluctuations, but they exist nevertheless, and they 
would constitute a very awkward problem in handling 
the surplus power load. However, let us leave the 
academic side of the question and consider chemical 
works as they exist in practice. The chemical manu- 
facturer is not going to generate a kilowatt more than 
he wants, and providing he uses his exhaust steam for 

rocess work, —— that it is absolutely immaterial 

ow much steam he uses per kilowatt-hour, and that 
considerations of long-continued running without break- 
down and a low repair bill will cause him to select slow 
or moderate engines, anyway up to 1,000 h.p., 
with turbines for larger powers. e latest craze for 
extra high pressure steam will not appeal to him in any 
way. at does your correspondent mean by the 
twofold increase of power with steam at 350 lb. per 

uare inch as compared with 240 lb. per square inch ? 

e will not get twice the power per ton of coal, or twice 
the power for the same money invested in boilers and 
turbo-generators. 

Such high pressures would, of course, mean water-tube 
boilers. Now I am astonished to see that your corre- 
spondent claims that water-tube boilers respond better 
to a sudden large demand for steam than do Lancashire 
boilers, and that the latter do not admit of forcing to 
the same extent for a short period. This really is 
stretching the claims of water-tube boilers a little too 
far. It should be unnecessary to point out that the 
large water space of the Lancashire boiler provides a 
reserve of steam which can be drawn upon instantly, 
and which will give five or six times the normal steami 
rate for short periods, without excessive priming, an 
I have myself frequently obtained 16,000 lb. of steam 
per boiler per hour over 3-hour periods from a battery 
of 30-ft. by 8-ft. boilers. On the other hand, the water 
space in a water-tube boiler is very small and conse- 
quently there is practically no reserve, and by the time 
faster firing has had time to take effect the pressure will 
have fallen seriously in case of a sudden demand. But 
the strongest reason why water-tube boilers are un- 
suitable for chemical works is this: All feed water is 
new water—there is no condensed water coming back, 
and consequently even with filters and softeners there 
will be more or less scale in time. With I hires 





eggs, either of the ordinary type, or the Kestner self- 
acting type. 

On the electrical side, it is a fact that, in spite of the 
best possible arrangements to avoid live metal which 
can be got at by workpeople, cases do occur from time 
to time, particularly with lighting fittings; and there 
are unavoidable trolley wires on electric cranes and 
runways. I maintain, therefore, that such current must 
be employed as will not cause a fatal shock to a healthy 
man who happens to touch a live piece of metal. For 
equal voltages it is generally admitted that alternating 
current is much more dangerous than direct current. 

Your correspondent’s many and elaborate suggestions 
for getting round the defects of induction motors will 
not stand a chance when it comes to comparing their 
first cost and cost of upkeep with direct-current machines 
and starters. So far from beirig a snare and a delusion, 
the pipe-ventilated motor is giving entire satisfaction in 
many chemical works. In very bad situations, such as 
acid plants, the enclosed system of pipe ventilation with 
a cooler in circuit is quite good, but is unnecessary 
elsewhere. 

The statement that one of the principal drives in a 
chemical works is that of fans, is ludicrous. Except 
in a few acid plants fan drives do not amount to 5 per 
cent. of the total. Agitators and grinding mills consume 
most of the power, and in both these cases large starting 
torque is often necessary, and not infrequently variable 
speed on the agitators. The device of putting in larger 
induction motors than necessary in ordinary running 
simply results in a bad power factor. 

Space forbids me discussing in detail all your corre- 

dent’s remarks regarding switch gear, cables and 
ttings, which are rather outside the scope of the article. 
“Tue WRITER OF THE ARTICLE.” 
June 25, 1918. 





PAYMENT BY RESULTS. 
To Tue Eprror or ENGINEERING. 

Siz,—I quite agree with the opinions expressed by 
Mr. Ramsay in his article on “ Payment by Results,” 
in your issue of May 31, on page 595 ante, and I beg to 
explain the manner in which we establish the price of a 
piece manufactured in our Brussels works. 

We divide the work into: 1. Time for cleaning the 
machine-tool and preparing it to start afresh after the 
removal of a finished piece; 2. Preparing the machine 
for the following peek 3. Placing of the piece on the 
machine; 4. (a) ration, (6) 0; tion, &c. 

We know by tables the ye of each of our machine- 
tools, and, in the case of the planing machines, the 
number of reciprocating motions per minute for the 
various travels, the cutting speed and feed. 

As you will see, we have, in the first place, an extensive 
division of the work to be done, which results in the 
calculation, or the appreciation, of very short periods 
of time; and, in the second place, exact data as to 
speed, feed, and so forth. 

The rate fixer has a printed form which he fills in 
and hands to the workman with the piece to be machined, 
and if it ig that the latter cannot work at the 
speed given, he refers the matter to his foreman, who 
is able to see whether the man is at fault, or whether an 
error has been made in the calculation. In this way 
discussion is avoided. 

Moreover, as is recommended in the article, we pay 
a rate which we never alter, except when an improve- 
ment is carried out in the machinery. 

If the workman in charge of the piece is the one to 
improve the method of manufacture, the improvement 
is reckoned as his due, and we do not reduce the rate. 
The workman can sell to us his contrivance for the 
amount saved thereby in the course of one year, and this 
he does if he leaves our employment. 

I think the above may interest your readers. 

Yours faithfully, 
A. Boxitnorx. 

Hotel du Lac, Vevey, Switzerland, June 11, 1918. 





To tHe Epiror or ENGINEERING. 
Sir,—There are a great many people who, like your 





this is not a serious matter, but with water-tube boilers 
it is extremely so. It may be suggested that the con- 
densed water from coils, evaporators, drying ovens, and 
other process plant where the steam does not come in 
contact with the chemical materials might be collected 
and brought back to the boiler house. In practice, 
however, it is found that the risk of contamination from 
leaky coils, &c., is so great and so frequent, that it is 
better not to do this. It is preferable to use this clean 
hot water in the processes. 

The subject of air compressors, raised by your corre- 
Paneer is an important one—the power required for 
t often amounting to 25 per cent. of the total power 
sopaeed If. alternating current is employed, the use of 

chronous motors with leading power factor is certainly 
the right thing, in order to improve the general power 
factor, but with direct’ current there is nothing to be 

ined by using motor-driven compressors rather than 
direct steam-driven ones. 

With regard to thé most suitable back pressure for the 
exhaust steam from the power plant, this depends greatly 
on the length of pipe lines. The lower the pressure 
within reason, the Petter ; but one must have sufficient 
temperature difference between the steam and the liquor 
to be boiled to get quick heat transference. With very 
iow pressures and large quantities of steam the Pine 
lines become very expensive and unwieldy, and 20 Ib. 
aed square inch initial pressure is certainly much too 
ow for a pipe line half a mile long. — q 

Lifting ejectors are now only used in a few old-fashioned 





acid works. Perfectly satisfactory pumps for all acids 
are now available, and even more ely used are blow- 





corresp t W. J. rosart, in looking at the question 
of ‘* payment by results ’’ or the “‘ bonus system of pay- 
ing for labour” think that the worker should have it all 
and the employer nothing. To get reeults in an engineer- 
ing works you must have organisation, and to get 
organisation, you have to pay something to get it. If 
the man welling a machine tool has to do a certain 
amount of preliminary work org which his machine 
is either idle or cutting wind, he does not get results. 
But to get results the management devise certain rules 
and —— that remove the preliminary work from the 
skilled man and much more work is thrown wu the 
staff and others, which has to be paid for, so that the 
workman must produce more units in a given time for a 
pane some fraction less per unit to pay for the other 
abour engaged. There is no penalty in a man taking 
an increase of, say, 20 per cent. on his wages by the help 
of others’ brains. 

Ruskin’s dictum would be just as true if put another 
way, ‘‘ If we once can get a ient quantity of honesty 
in our workers the organisations of labour L easy, and 
will develop itself without quarrel or difficulty.” Honesty 
is not an attribute only by the workman. 

I am one of those who for over twenty-five years have 
striven for Ruskin’s dictum, and have had considerable 
success with the premium plan of paying for labour, and 
I have always found that when you have agreed on the 
price, the work is done. ‘‘ You have to pay the inspec- 
tor”; if you do not, the man will not do that which you 
have agreed with him to do. He will slip all he can. 
Now, will Mr. Grosart say which of the two is honest, 
the captain or the man ? 

That is the great difficulty you run up against inall the 
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systems devised to obtain efficiency—to get the desired 
efficiency one is willing and anxious that the workman 
shall benefit, and it should be borne in mind that 
enerally the employers do not fix the working prices. 
ithin an hour of writing these lines T have been told 
by a workman that he had so good a time limit that 
he dare not charge all his time up to the job ; evidently 
an error had been made, and Ruskin’s dictum applied 
to the workman would be quite in order. 

If the workman would look at the matter from a more 
intelligent and business point of view he would see that 
all the difference does not go to the employer, and the 
man gets the larger proportion, 

I am, yours truly, 
Isaac Ross, M.I.Mech.E. 





THE DEFINITION OF HARDNESS. 
To tHE Epriror or ENGINEERING. 

Sir,—In your issue of June 7, you published my 
letter pointing out that Dr. Unwin had apparently not 
made allowance for the distortion of the sphere, to 
which letter Dr. Unwin has not replied, although I 
notice in your issue of the 2Ist inst. his reply to 
Mr. Buckingham. y 

Having been so long engaged on aeronautical engine 
work, and knowing how common it is to ignore the yield 
of metals when stressed, I think the matter is of sufficient 
importance to ask D:. Unwin to be so good as further to 
add to the value of his contribution by throwing light on 
the subject referred to in my letter. The distortion of 
spheres under stress, particularly as they are used so 
largely in bearings, is, after all, in itself a matter of some 
importance. 

Yours faithfully, 
A. E. Parnacort. 

Penge-lane, Penge, 8.E., June 24, 1918. 





COAL ECONOMY AND NATIONAL HEALTH: 
To tHe Eprror or ENGINEERING. 

Srr,—Mr. Orme Bastian’s letter on page 666 of your 
issue of the 14th inst. is interesting. Lord Moulton 
suggested that instead of gas being charged at “per 
1,000 cub. ft.” and electric energy at “per Board 
of Trade unit,” both should be sold at “ per thermal 
unit.”” The public would then know how much heat 
energy they were buying in either case. 

This, Mr. Orme Bastian suggests, would mean that 
a given number of heat units would cost the consumer 
the same amount of money, whether supplied in the form 
of gas or electric energy. It means nothing whatever of 
the kind, and one wonders what possible object Mr. 
Bastian can have had in ascribing such foolishness to so 
eminently sane a person as Lord Moulton. It is as if he 
said that a proposal to sell in future both by weight two 
commodities of which one had previously been sold by 
weight and the other by measure would mean that they 
must both be sold at the same price per pound. 

Having, incidentally, indicated that on the basis of 
potential heat energy electricity at ld, per unit is five 
times as costly as gas at 2s, 6d, per 1,000 cub. ft., Mr. 
Bastian proceeds to discuss the relative efficiencies of 
gas and electricity as measured by the useful work done 
in proportion to the heat units supplied; and having 
remarked that a statement of his as to the relative 
net value of heat units purchased in the form of gas 
and electricity respectively, would be ‘‘ valueless without 
some evidence to support it,” adduces figures relating 
to a test in an electric furnace for tempering steel which, 
according to his assertion, indicated that one heat unit 
in the form of electric energy was worth 12-5 heat units 
in the form of gas. 

Mr. Bastian gives those figures and no others ; and by 
subsequent references asks the reader to infer that that 
isa —— comparison of the useful work to be obtained 
from heat units in domestic heating and cooking, accord- 
ing to whether they are conveyed through a cable or a 
gas pipe. 

I wish to ask him what good purpose he thinks he 
serves in making a statement the suggested references 
from which he should know to be absolutely misleading 
and entirely contrary to practical experience. 

If his suggestion had any foundation whatever in the 
results of using electricity for general heating and 
cooking, it would not be the easy task it is in fact to point 
to failure after failure of electricity to compete with gas 
in the kitchen, nor would it be easy to explain the 
enormous use of gas-fired furnaces in factories closely 
connected with the electrical industry. 

Yours truly, 
W. M. Mason, Secretary. 
47, Victoria-street, Westminster, 8.W. 1., 
June 22, 1918, 





“ DUMPING.” 
To tHe Eprror or ENGINEERING. 

Srr,—Both of your correspondents, ‘‘One Who Does 
Not Know who is to Pay for Protecting our Industries,” 
and “‘Timeo Danaos et dona ferentes *’ appear to have 
missed the significance of the text of your very valuable 
article of May 31 on Steel Dumping, viz., that every 
man, in every country, must be a producer first before 
he can consume anything. Because he will die if he 
cannot eat, it is usually assumed that man is a consumer 
first, although everyone has known and seen from the 
beginning of time that man must work to live. He 
must do, or make, something, be a producer of some- 
thing, before he can eat. The employee sells his labour 
to live, the employer working with his brains, and often 
with his hands also, sells the things made. The two of 
them, capital and labour, are producers first, and are 
really one indissoluble productive unit, struggling for 
existence with similar competitive units in this and other 





countries. This productive unit lives and prospers not 
by what it can make, but by what it can sell, in com- 
petition with other units making similar articles, and the 
unit which sells most, prospers most. Industrial life, 
therefore, is in reality a competition to sell things made, 
and, obviously, there are two ways of meeting this 
competiiion: by producing and selling cheaply, and, 
by means of taxation, increasing the difficulties of a 
competing seller. In this country, the employees, Labour, 
appear to be firmly convinced that producing does not 

y. They believe that there is only a limited demand 
ioe the things they make, and that the fewer they make, 
the longer will the job last. They do not realise, yet, 
that the necessity to live is compelling other men in 
other countries to produce more and cheaper goods, 
nor that these men are as firmly convinced that it pays, 
or will pay, them to sell part of their production below 
cost until they have killed off competitors who seem to 
approve of this process of extermination. 

ny expense that is incurred between a selling producer 
and a buying consumer is a tax. Freight is a tax, and it 
is the experience of merchants that the incidence of this 
tax is governed by the law of supply and demand. For 
instance, when there is a big crop of wheat in any one 
country, it is the invariable experience of exporters that 
freights to the consuming country rise because there 
is a demand for ships, but that the price of wheat to the 
consumer does not; on the contrary, it may fall. The 
roducer of wheat pays the increased tax, or freight, 
ause he cannot live by eating wheat alone, and must 
sell it to get other things. 

In the same way, if a country protects any industry 
by putting a tax on imported manufactured, or partly- 
manufactured, goods, the maker of these goods is quite 
as likely to pay the tax as the buyer. The incidence 
of the tax depends —_ whether the necessity of the 
seller (producer) to sell is greater than that of the buyer 
(consumer) to get the goods. The Germans, as you 
point out, are convinced that it pays them as a nation 
to keep us out of their markets by prohibitive duties, 
and to sell their goods in ours below cost in order to stifle 
our production or selling power, which means eating and 
living power, seeing we all live by what we can sell. 

Whilst the assertion that any tax placed by a buyer 
(consumer) on any article he imports must be paid by 
himself is not supported by fact or experience, it is 
absolutely certain that he pays the whole of every tax he 
puts upon himself. Income tax is looked upon as payable 
solely by the employer partner in the productive unit, a de- 
lusion which is a creed, fixed and sure, to the labour 
member. Because the productive (selling) unit in this 
country is competing in the markets of the world with 
other producers in other countries of the same things, the 
price obtainable is determined by the supply of the article, 
not by its cost in this country, except in so far as higher 
quality may induce a preference. Taxes, including income 
tax, are just as much an item in the cost of production 
as coal or raw material. The employer partner of the 
unit has to take the price obtainable in the international 
market, and has to reckon up the cost, including income 
tax, for he must have a profit or interest on his money, 
after paying wages, raw material, and taxes, otherwise 
he cannot live. Therefore, he has to give the employee 
partner notice that he must stop working unless the cost 
price can be reduced, either by increasing production or 
reducing wages, to a figure which will enable him to sell 
at a profit in the world’s market. 

Seeing we all live by what we can sell, does ‘‘ Qne Who 
Does Not Know Who Pays for Protecting Our Industries ”’ 
believe that it pays producers here to tax, which is to 
increase the cost of, things made by themselves, and to 
give a bounty, equal to the amount of this tax, which is 

rt cost of manufacture, to the foreign competing seller. 

is Cobdenite creed might be sound if all countries 
exchanging commodities agreed to do so absolutely tax- 
free; it will be equally sound when all countries tax 
each other equally, for then the tax will be paid some- 
times by the producer, sometimes by the consumer, and 
sometimes partly by both. Seeing every other country 
taxes our products whilst we admit theirs free, Cobdenism 
or Free Trade in practice amounts to giving disguised 
bounties to foreign sellers, a systim which reduced to its 
logical conclusion, means that weshall all be increasingly 
comes the less we produce, and the more we buy. 

ut where is the wherewithal to come from ? 

In his second letter “‘One Who Does Not Know” 
repeats his query “ who pays ?”’ and seems to be very 
much impressed by the natural advantages of other coun- 
tries where these natural advantages, plus the inherited 
or acquired industrial superiority of the possessors, exceed 
ours. Meanwhile they find it necessary to sell us their raw 
materials because we have other advantages which enable 
us to convert them into finished saleable manufactured 
articles cheaper than they can. No one proposes. to tax 
raw materials which we require and cannot raise or grow 
ourselves. No one objects to iron or copper ores, raw 
cotton or jute being imported free. Does ‘‘One Who 
Does Not Know ” approve of the importation of finished 
steel, machinery, electric cables, manufactured cotton 
and jute goods, or wheat which is the farmer’s finished 
article. If he does, the obvious deduction is he be- 
lieves we shall be most. prosperous when our fields 
are fallow and our factories silent. But seeing we live 
by what we can sell, shall we not then be dead, or selling 
our labour or the products thereof in some other land 
whose inhabitants have realised that they are producers 
first and consumers afterwards. 


Peter Swan. 
June 19, 1918. 


To THE Eprror oF ENGINEERING. 
Str,—Your correspondent, ‘‘ One Who Doesn't Know,” 
again asks, Who is to pay for the protection of our 
industries !—that is, in case we penalise ‘‘ dumping.” 
The question reveals a woeful ignorance of fiscal 





economics. May I ask your correspondent who will 
pay if we solong continue the policy of freely importing 

ounty-fed and State subsidised goods—German steel, 
for instance—that our own staple productive industries 
—iron and steel in this case—are ruined and Germany 
secures a monopoly ? We have paid for this policy in 
the past by frequently damping-down our furnaces, and 
compelling our workers to starve or emigrate; by 
discouraging the investment of capital in our industries ; 
by losing our supremacy in the iron and steel trades. 
In the light of our past experience, the question who will 
pay for the protection of our industries against such 
competition as Germany has offered is childish. Perhaps 
your correspondent is unaware that our system called 
Free Trade has been more costly in taxation per head 
of the population than the Protectionist system of any 
nation. This was clearly proved by the Prussian 
Minister of Fina:ice a little while before the war, when 
he supplied the taxation figures of all the leading 
countries. And not only is Free Trade more costly 
than Protection ; it is more ineffective. For our high 
taxes we got no protection against even the worst forms 
of enemy .competition, and no encouragement for our 
own industries. Our rivals, for their much lighter 


taxes, got protection from outside competition, and 
thriving industries. In every branch of ,, 
trade employment increased more rapidly under 


Protection than under Free Trade. The fact is that we 
paid for Free Trade for our rivals. The only person 
in the world who enjoyed Free Trade was the foreigner— 
mostly the German—doing business in our open market. 
We were burdened by high taxes at home, in order to 

rovide a free market for our competitors, and our goods 
had to carry the handicapping weight of foreign tariffs 
before they could enter a foreign market. We had 
fettered trade both at home and abroad. Our rivals had 
lighter taxes at home and a free market here. They had 
the combined advantages of their own Protection and 
our Free Trade. We had the combined disadvantages 
of both policies. That is why our acres went out of 
cultivation, and our chief manufacturing industries were 
little better than stagnant, while in other countries 
agriculture and manufactures prospered side by side. 
We were the great fool nation. Shall we repeat the 
folly ? 

Respectfully yours, 
3 E. T. Goon. 
The Drill Hall, Rotherham, June 24, 1918. 





To THE EpitoR oF ENGINEERING. 

Sir,—Surely there is no difficulty in giving a very 
direct reply to “‘One Who Doesn’t Know.” If pro- 
tection be necessary for the security or well-being of 
the nation, there is no injustice in asking the nation to 
pay for it. The real difficulty is not as to who should 
or will pay, but to decide in any particular case what the 
true ultimate cost may be, taking all pertinent factors 
into consideration. When this is done in certain cases 
the apparent debit turns out to be really a credit, and 
then protection is clearly profitable to the nation at large. 
For example, the whole civilised world is now benefitting 
by the rapid development of the American steel! trade 
which protection rendered possible. Perhaps the 
following quotation from your issue of March 31, 1916, 
page 308, may help your correspondent to realise that 
dumped goods may in the ultimate be very much dearer 
than the shallow-minded are prone to believe. Speaking 
at the Institute of Metals, Mr. J. Dewrance said: 
“Years ago ire laboratory developed into a 
factory for the production of a certain metallic salt. The 
manufacture was next taken up in Germany, and from 
time to time he got full particulars of their methods and 
processes, which were throughout much inferior to his 
own. Finally, however, the Germans cut the price below 
what it cost them to produce, and the speaker decided 
to close down his works. The next week prices were 
doubled, and the cost was now twelve times as much as 
formerly.” 

I am, yours faithfully, 
“« Dipymvs.”” 





THE STABILITY OF AEROPLANES. 
To THE EpiTror oF ENGINEERING. 
Srr,—Messrs. Cowley and Levy are right in concluding 
that “I still miss the point which,” they say, “is clear 
to all my readers”; it appears to be clear to two of 
them, at any rate. I am quite willing to leave it at 
that, and to let readers judge between us. If the 
correspondence leads any engineers to read my article 
of May 3 out of curiosity, still more if they read it in a 
critical spirit, I am content. 
Yours faithfully, 
H, A. WEBB. 
Southcote, Blackwater, Hants., June 24, 1918. 





Tue InpustTRIAL Reconstruction Councit.—The 
work of the Industrial Reconstruction Council is expand- 
ing so rapidly that it has been found necessary to secure 
more adequate office accommodation, and the address 
of the organisation will, in future, be 2 and 4, Tudor- 
street, E.C.4: The work has been re-organised and 
divided into sections superintended by sub-committees. 
Mr. Ernest J. P. Benn remains chairman and adminis- 
trative chief, Sir Alexander Roger is in charge of the 
membership section, Dr. William Garnett and Mr. Emil 
Davies control meetings, and Sir Herbert. Nield, K.C., 
M.P., is Parliamentary representative. The council is 
also extending the work of propaganda through other 
organisations, and is now prepared to send speakers to 
any societies to lecture or initiate discussions upon the 
various aspects of the Whitley Report. A) ions 
should be made to the secretary, who would be glad 
to supply literature for distribution. 
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BLAST-FURNACE BEARS.* 
By Dr. J. E. Sreap, F.R.S., Vice-President. 
(Concluded from page 708.) 
Section TX. 

Iron Phosphide and Iron Carbide in Crystals.—From 
the conclusions arrived at in Section VIII, it was clear 
that if a portion of the metal rich in phosphorus is 
removed in the manner onpgreted by pressure, the fusible 
liquid expressed after solidification must be present in 
some part of the bear itself, and traces of it were actually 
found in the massive Skinningrove bear, but not in such 
quantity as one would expect to find. 

Mr. Cochrane, however, sent the author a lump of 
metal taken from the upper central axis of a bear from 
No. 4 furnace coniaining a drusy cavity lined with what 
appeared to be octahedral crystallites ot the fir-tree 
type, rod-like crystals of FesP, and flat plates of Fe;C. 








No. 11.—A crystallite from a drusy cavity 
in an Ormesby bear. X65. 


know contains about 7 per cent. The character of the 
fir-tree crystals and crystallites projecting into the 
eavity are further evidence that the cavity had at one 
time been filled with a rich phosphorus liquid, for such 
erystals can only grow in a liquid. Where the liquid 
finally passed to there was no means of determining ; 
possibly it percolated into contraction porosities. 

The fir-tree crystallites, apparently octahedral skele- 
tons, were broken off the walls of the cavity and were 
crushed to powder for analysis. It was noticed while 
crushing that portions could not be obtained in powder 
as they were quite malleable in the cold and became 
flattened out into thin bright plates. The greater part 
consisted of powder, which was sieved off; but some of 
the malleable parts got broken up and passed through 
the sieve, anf 6 portion of the brittle powder was 
embedded in the malleable flakes which remained on 





won lide 


the sieve. The two parts were weighed and analysed 
with the following results :— 





stele Saad 


No. 12.—The same as 11 after sectioning 
through the branches, polishirig, 
and heat-tinting. 


—_——et 


White= Primary crystallites iron and carbon. 
Half-tone variegated=Iron, carbon, phosphorus eutectic. 


Black=Iron carbide crystal. 





No. 


13.—Completely divorced 


ternary 
eat-tinted. 330. 
Half-tone=FesP. 


hite= Ferrite. 


eutectic. 
Dark=FesC. 
WwW 


The fractured surfaces of the metal surrounding this were 
white, merging into grey. The metal several feet below 
was columnar and had the following composition, 


namely :— 
Por Cent. 
Combined carbon ... 0-91 3-04 
Graphite ses 2-13 } percent. 
Silicon sae ove 1-13 
Phosphorus oes 0-078 


The metal from which this was derived contained about 
1-5 per cent. phosphorus. The white part of the metal, 
alittle distance above the columnar portion, forming the 
walls of the drusy cavity, contained :— 


Per Cent. 
Combined carbon 3-14 
Graphite ob traces 
Silicon ~“ 0-746 
Phosphorus 2-910 


Naturally one would expect to find metal rich in phos- 

horus located above the columnar portion, and judging 
from the above analysis, a portion of it was actually 
found in that very position, for it contains nearly twice 
as much phosphorus as normal Ormesby iron. 

e drusy cavity must at one time have been filled 
with metal much richer in phosphorus, for its surface 
and the surfaces of the octahedral crystallites were 
coated with the Fe-C-P ternary eutectic, which we 





* Paper taken as read at the meeting of the Iron and 
Steel Institute on May 3, 1918. 





No. 14.—The binary eutectic Fe—FesP, 
on its passage from the ternary 
eutectic towards complete divorce- 


ment. Heat-tinted. 330. 
Dark=FesC. Half-tone=FegsP. 
White = Ferrite. 
Hard Soft and 
Brittle. Malleable. 
Per Cent. Per Cent. 
Carbon 2-29 1-090 
Manganese 0-05 0-006 
Silicon om 0-49 0-836 
Sulphur 0-26 0-016 
Phosphorus sts 5°75 0-640 
Weight ata grammes 24:7 ¢ 14-0 
Phosphorus soluble in dilute 
aliens ~— seb ee 0-32 
Iron dissolved in dilute acid 38:25 90-00 
Phosphorus in free phosphide 4-10 0-32 


The microscope proved that the malleable part was 
pearlite, and could not contain in reality more than 
0-9 per cent. carbon and no free phosphides. The 
phosphorus in the free phosphides actually present must 
represent a portion of the hard powder bedded in it during 
the crushing process. Allowing for this, by calculation 
we arrive at the probable actual composition of the softer 
portion. In like manner, a ro h estimate of the 
| proportion and composition of the hard part was made. 
| The results are as follow :— 


Hard Part. Soft Part. 

Per Cent. Per Cent. 
Carbon . 8-88 0-90 
Manganese 0-05 0-005 
Silicon ... 0-41 0-87 
Sulphur ... 0-27 0-014 
Phosphorus éee so! Oa 0-32 
Weight grammes 23-0 15-6 





The pure eutectic of iron, carbon, and phosphorus 
contains about 2 per cent. carbon and 6-95 per cent. 
Phosphorus. The carbon is in excess of 2 per cent., and 
it may be safely assumed that the excess represents 
massive carbide of iron. 

One of the crystallites was polished, etched, and heat 
tinted, and was photographed before and after prepara- 
tion. It is represented in pho phs Nos. 11 and 12. 
The white parts are the malleable portions, the dark 
blade on the upper left-hand corner, carbide of iron, 
and the half-tone parts the ternary eutoctic. The 
foregoing analyses lead to the conclusion that the three 
constituents are present approximately in the following 
proportions :— 





Per Cent. 
Eutectic of iron, carbon and phosphorus 56-1 
Massive carbide of iron ave oon 3-6 
Soft pearlite ee oe 40-3 
100-0 


The other crystals, together with a few of the crystallites, 
were sent to Mr. L. J. Spencer, M.A., F.G.8., of the 
Mineral Department of the British Museum, and Mr. 
Spencer has written a report on them, which he presented 
to the Mineralogical Society in 1915. 

As the report is of uniyue interest, Mr. Spencer has 
given permission for its publication in the present paper. 





CRYSTALS OF IRON PHOSPHIDE (RHABDITE) 
FROM A BLAST FURNACE. 


By L. J. Spencer, M.A., F.G.8. 


Aasistant in the Mineral Department of the British Museum. 
[ November, 1915.]} 


THE crystals here described were sent by Dr. J. E. 
Stead, F.R.S., for crystallographic determination. They 
came from a “ bear” or mass of metal weighing about 
300 tons that had solidified at the bottom of one of the 
blast furnaces of Messrs. Cochrane and Co., Limited, at 
Ormesby Ironworks, Middlesbrough. They are present 
only in sparing amount in drusy cavities, and are absent 
in the mass of metal itself. se drusy cavities are 
lined with “ fir-tres crystallites "’ of metallic iron, which 
consist of small peg-like crystals ped in lines along 
three directions at right angles. ting on these, and 
often extending completely across the small spaces, 
are the bright needles of iron phosphide. The amount 
of material was unfortunately insufficient for a chemical 
analysis, but the presence of phosphorus and iron was 
confirmed : nickel is absent. 

Iron phosphide is also present as a coating on the 
surface of the “ fir-tree crystallites,” the core of which 
consists of metallic iron, cavities also contain a few 
blade-like crystals of iron carbide; these are tin-white 
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with brilliant metallic lustre, strongly magnetic, and very 
similar in general appearance to the needles of iron 
phosphide. Inferior measurements on the goniometer 
suggest that they are distorted cubic crystals flattened 
parallel to a face of the cube and with octahedral faces 
on the long edges of the blades. 

The needles of iron phosphide are tin-white in colour 
with a brilliant metallic lustre, and sometimes a yellowish 
tarnish. They are brittle, and break with a subcon- 
choidal cross fracture. They are a etic, 
being readily attracted by a magnetic needle. In length 
they range from 1 mm. to 3 mm. and in thickness 
0-1 mm. to 0-25 mm. They have the form of square 

risms truncated on their edges by planes at 45 deg. 
The faces, however, often vary considerably in relative 
siz2: some are absent or visible only on the goniometer 
as a mere line, whilst others are largely —- 
sometimes giving rise to a more or less pronounced platy 
habit of the crystals. The best goniometric readings in 
this prism-zone on several crystals were 44 deg. 57 min., 
45 deg. 0 min., 45 deg. 2 min., 45 deg. 4 min., &c. The 
crystals are therefore presumably tetragonal. 

Only three crystals with terminal faces were found, 
each of which shows only two pyramidal] faces, as repre- 
sented in the accompanying Fig. 4. This distribution of 
faces points to the symmetry being that of the scale- 
nohedra] or sphenoidalhemihedral class of the tetragonal! 
system, of which copper-pyrites is a well-known example. 
It is ible, however, that the class may be the 
sphenoidal-tetratohedral, but no doubly-terminated 
crystals have been observed. Etched figures would 
decide this point; but none could be produced. The 
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best measurement obtained from a terminal face was | 


the angle m o = 63 deg. 52 min., from which is calculated 
the axial ratio : : 
a:c= 1: 10-3469. 


On another crystal mo = 65 deg. 54min. The readings 
oo’ on the three crystals were 51 deg. 51 min., 52 deg. 
6 min., and 52 deg. 45 min., mean 52 deg. 14 min. ; and 
the mean of all readings (mo and 00’) gave 00’ = 52 deg. 
15 min. The only forms present on the crystals are 
a:(100), m (110) and o (111). 

Tetragonal crystals of iron phosphide have been | 
gg A measured and described by E. Mallard and 

y C. Hlawatsch. Crystals having the form of a right 

rism on a square base were prepared artificially by 

- Sidot* in 1872; whilst still earlier, according to 
P. Daubrée,t } erteenees crystals of undetermined system 
had been made by Boblique. Mallard’s$ crystals had 
been formed by the burning of a coal-seam at Com- 
mentry in France. They showed the same forms as the | 
crystals now described, except that they were terminated | 
by four pyramidal faces. Hlawatsch’s§ crystals were | 
found in a mass of slag and iron in a blast-furnace at 
Beraun in Bohemia. ese again showed the tetragonal 
forms a (100), m (110) and o (111), but with only two, | 
instead of four, pyramidal faces. Hlawatsch therefore | 
ae that the crystals belonged to the scalenohedral | 
class. 
The few angles that have been measured on the crystals | 
from these three sources are tabulated below; they are | 
in sufficiently close agreement to establish the identity 
of the materials. 

Although several phosphides of iron have been pre- 

















Spencer. 
Angle. Mallard | Hiawatsch 
(1881). | (1903). 
Measured. |Calculated. 
oo’ = 111: Til - "62°10 | 52°14 | 52° 16 
oo = 111: i111} 36° 18° - = 36 18 
mo = 110: 111 - -- "63 52 ~- 
ao = 100: 111 | *71 56 = 71 46=«| 71 51 
Axisc . -. | 0.8451 | 0.3462 0*3469 





pared in the laboratory, unfortunately the chemical 
composition of definitely crystallised material has not 
been satisfactorily determined. Sidot gave the com- 

sition as FeqP, whilst Mallard’s material, analysed 

y A. Carnot, led to the formula Fe7P2. It is not, 
however, clear from the original descriptions whether 
these analyses were made on separated tetragonal 
erystals or on the associated crystalline mass. Dr. J. E. 
Stead|| arrived at the composition Fe;P for crystallised 
material which showed rhomb-shaped outlines in section. 

Iron phosphide has not been observed as a terrestrial 
mineral, but the frequent presence of iron-nickel phos- 
phide (Fe,Ni),P, containing about 15 per cent. to 30 per 
cent. of nickel replacing an equivalent amount of iron, 
has long been known in meteoric irons and stones, 
having n first detected by Berzelius in 1832. This 
was named schreibersite by W. Haidinger in 1847; and 
in 1864 G. Rose described acicular crystals, belonging to 
the tetragonal system, which he named rhabdite. 
Schreibersite and rhabdite have since been proved to be 
identical, although the latter name is still applied to 
crystals of the acicular habit as distinct from those of 
the platy habit. Figures of rhabdite crystals have been 
given by E. Cohen{ and by E. Hassah,** but without 
satisfactory measurements capable of direct comparison 
with those given above. Nevertheless the identity of 
the artificial and meteoric crystals has been frequently 
assumed, 

Seottion X. 


Carbo-Silicide of Iron and Manganese.—Poulaine 
found in a drusy cavity an aggregation of large crystals 
of what proved to be carbo-silicide of iron and manganese. 
These were described by the author as follows, in a paper 
read before this Institute in 1901 :—tt 

“The furnace for some time previously had been 
employed in the manufacture of rich ferro-manganese. 
During the Welsh colliers’ strike it was damped down, 
and eventually was blown out. Mr. E. Poulaine, general 
manager at the Blaina works, who kindly supplied me 





*T. Sidot, “Production d’un Phosphure de fer | 
Cristallis6,” Comptes Rendus, Acad. Sci., Paris, 1872, 
vol, lxxiv, 1,425. 


with the crystals, informed me they were found about 
12 ft. below the hearth, and a foot or two lower than the 
mass of the ‘bear’ proper. They were found in a cavi 
of the sandstone foundation of the furnace, into whi 
the liquid metal had entered through some cracks in the 
stonework, where they eventually c llised. During 
its life the furnace made spiegel and ferro-manganese : 
no silico-spiegel nor ferro-silicon was made. : 

“ The pi —— (Fig. 5) was taken after the oxide 
had been removed and is one-third larger than natural 
size. Fortunately a few of the complete crystals had 
their terminal faces; they were evenly coated with a 
layer of what appears to be oxide, tenaciously adherent 
to the metallic surfaces. On digesting in strong acid, 
this was dissolved away, leaving faces dull. Portions 
of the metallic crystals were separated and analysed, 
with the following results :-— 





After Deducting 
5-16 Oxygen, 
&e. 
Per Cent. Per Cent. 
Manganese .... -- 61°75 54-56 
Iron ... ne -- 35°76 37-71 
Silicon ase wed 3-62 3-82 
Carbon oe ose 3-71 3-91 
Oxygen, &c. ... eee 5-16 _ 
100-00 100-00 


“On examining the crystals microscopically, it was 
noticed that what to the unaided eye appeared to be 
homogeneous metal was not actually so, as the pe 
nearest to the surface consisted of mixtures of metal and 
oxide, hence the large balance left unaccounted for in 
the analysis of 5-16 per cent. 

“In endeavouring to ascertain by calculation if the 
crystals had any definite chemical composition, it was 





Fie. 5. 


found that the ratio of the atoms of the metals to those 
of the metalloids is very nearly— 
(0-6 Mn 0-4 Fe); (0-3 Si 0-7 Cy 
“ Professor Bauerman is of the opinion that the 
crystals have a composition sufficiently close to be 
rega as the molecule expressed by the formula 
(FeMn)s (SiC). 
“ By calculation it is found that these compounds 
would have the following percentage composition : 
(MnFe); (SiC)z (MnFe) (SiC); 
Per Cent. Per Cent. 
Manganese ase 54-74 54-14 


Iron mee nat 37-21 36-65 
Silicon ... all 4-03 4-60 
Carbon ... sais 4-03 4-60” 


These crystals of double carbon and silicide of iron, 





TP. Dau » “Observations Relatives au Phosphure 
de fer Cristallisé Obtenu par M. Sidot,” ibid., page 1,427. 
Boblique, Bull. Soc. Chim., Paris, 1866, vol. v, page 248. | 

} E. Mallard, “Sur la Production d’un Phosphure de 
fer Cristallisé et du Feldspath Anorthite dans des | 
Incendies des Houilléres de Commentry,” Comptes | 
Rendus, Acad. Sci., Paris, 1881, vol. xcii, page 933 ; | 
Bull. Soc. Min. France, 1881, vol. iv., page 230. 

§ C. Hlawatsch, “Zwei Krystallsierte Hiittenprodukte 
von Beraun,” Min. Petr. Mitt. (Tschermak), 1903, 
vol. xxii, page 497. 

|| J. E. Stead, “ Iron and Phosphorus,” Journal of the | 
Iron and Steel Institute, 1900, No. II, page 79, Plate IV, | 
Fig. 5. Similar outlines would be given by change | 
sections of the tetragonal crystals descri above. 

q Cohen and E, einschenk, ‘* Meteoreisen- 
Studien,” Ann, k. k. naturhist. Hofmuseums, Wien, 1891, 
vol. vi, page 139. E, Cohen, ‘ Meteoreisen-Studien, 
IIL,” ébid., 1894, vol. ix, page 108. E. Cohen, “ Meteori- | 
tenkunde,” Stuttgart, 1894, 125 to 128. 

** EB. Hassah and O. A. rby, ‘‘ Estudo Sobre 0 | 
Meteorito de Bendigé,” Archivos do Museu Nacional 
Rio de Janeiro, 1896, vol. ix, pose 171. 

+t Journal of the Iron and Steel Institute, 1901 No. I. 
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it is believed, have not been seen before or since they 
were found by Mr. Poulaine. 

That the silico-carbides could exist either in the 
independent state or in silico-ferro-manganese was a 
revelation, and leads one to believe that the compound 
may be present in silico-carbon alloys. 


Section XI. 


Unique Specimens for Microscopists.—Just as slow 
cooling of liquid metals during solidification leads to the 
formation of crystals of large dimensions, so the slow 
cooling of the same metals after solidification favours 
the formation of splendid specimens of lamellar and 
spheroidal pearlite. One also obtains in some bears 
both the binary eutectic of iron and phosphorus and the 
ternary eutectic of iron, carbon and phosphorus, with 
these divorced complexes in the condition most easily 
studied under low powers of the microscope. Examples 
of them are given in photos Nos. 13 and 14. 

There are, as has previously been referred to, more 
or less massive segregations of mixed sulphides and 


do | other materials—graphite in thick curved plates, in some 


of which the crystalline characters can be detected, 
and graphite in the spheroidal condition. 





Examples of many of these were illustrated in a 
previous paper, and others are given in this. Indeed, 
there is no more fertile source of specimens for metal- 
lographers than the bears of blast furnaces. 

As the author has a considerable quantity of specimens 
in the rough state, he will be glad to present on application 
portions of each to chemists in works where pig-iron is 
produced. 

Fivat SuMMarRY. 

The following is a summary of the chief points of 
interest :— 

1. Spheroidal form of graphite, probably built up of 
ag ations of fine laminz. 

f is given that sulphide of iron and sulphide 
of manganese crystallise together in many Sa, 
in mixed crystals or homogeneous solid solutions, and 
that considerable accumulations of sulphides occur in 
parts of bears, one of which contained two-thirds of its 
weight of almost pure MnS8. 

3. The discovery of a considerable quantity of a 
mixture containing about 40 per cent. by weight of dark 
blue cubic crystals, proved by analysis to have a com- 
position approximating to Ti(CN). 

4. Proof that strongly oxidising conditions exist in the 
hearths of blast furnaces, which are sufficient to decar- 
burise completely considerable quantities of the pig 
metal. The decarburised iron is found in part very 
coarsely crystalline, yielding cleavage faces on fracturing 
as large as 1} in. to 2 in. across. Other parts are 
crystallised in columns 6 in. to 8 in. in length, and each 
column consists of a single ferrite crystal. 

5. The discovery of an immense number of crystals, 
more or less idiomorphic, of iron phosphide, Fe3P, in the 
body of the columnar ferrite crystals. 

6. Discovery of independent and idiomorphic crystals 
of iron phosphide resembling rhabdite in character, 
together with crystals of iron carbide in a drusy cavity 
of an Ormesby bear. 

7. Proof, more fully described in a previous paper, 
that iron manganese silicon and carbon formed homo- 
geneous idiomorphic crystals of iron manganese carbo- 
silicide below the hearth of a Blaina furnace which had 
been used in the manufacture of ferro-manganese. 

Before terminating this paper, let it not be concluded 
that the subject of furnace bears, and what they teach us, 

been exhausted ; indeed each bear opened out has 
contributed something new and of great interest, and 
it is most important that every bear that is broken up 
in future should be submitted to careful examination. 

The changes that have occurred in the brick linings 
and in the character of the siliceous substances have not 
been studied at all, and it is quite possible that other 
new substances may yet be discovered. 

Without the active co-operation of the manufacturers 
of pig-iron and their assistants, even this preliminary 
paper would have been impossible, and the assistance 
given in that direction is acknowledged with gratitude. 

Some of the names have been mentioned in the text, 
but others also have assisted: the complete list is a lon 
one, and includes the following gentlemen: Mr. T. C. 
Hutchinson and his chemist, Mr. F. Bainbridge, of the 
Skinningrove Iron Company; Mr. A. O. Cochrane and 
his chemist, Mr. G. A. Alder, of the Ormesby Iron Works 
Middlesb ; Mr. G. Ritchie, general manager, and 
his chemist, Mr. D. Sillars, and Mr. Outhwaite, his blast- 
furnace manager; Mr. F. M. Percy, of the Wigan Coal 
and Iron Company; Mr. E. W. Jackson, Mr. A. Scholes 
and Mr. T. H. Bellwood, and, last but not least, Mr. L. J. 
aes of the mineralogical department of the British 

useum, South Kensington, who has on this and many 
other occasions rendered valuable advice and assistance 
in classifying the many materials submitted to him. 





AN AUTOMATIC HYDROELECTRIC PLANT. 
By Mr. J. M. DraBette and Mr. L. B. Bonnett. 


On October 2 there was placed in operation at Cedar 
Rapids, Iowa, the automatic hydro-electric plant of 
the Iowa Railway and Light Company. This plant 
————— a further development of the automatic 
substation first described in a paper by Messrs. Allen and 
Taylor in the American Institution of Electrical 
Engineers’ Transactions, vol. xxxiv,. Part 2, page 1,801. 

e station operates with no attendant and the 
different generating units start or stop, depending on 
the flow of the river, or can be started and kept running 
by remote control from the main steam station, as 
described in detail later. 

The building is 112 ft. (34-13 m.) long, 41 ft. (12-49 m.) 
wide, and has a depth to rock bottom at the bottom of 
the draught tubes of 37 ft. (11-27m.). The substructure 
is of concrete; the superstructure is 30 ft. (9-14 m.) 
high above the water table of the building and is eon- 
structed of Bedford limestone. The interior of the 
building is finished in yellow brick and the floor in red 
tile. ere are installed three 500-k.v.a. 80 per cent. 
power factor, 60-cycle, two-phase, 2,300-volt, 60-r.p.m. 
generators, of the vertical type. They are driven by 
water wheels rated 540 brake horse-power, 60 r.p.m. under 
a 10-ft. (3 m.) head, the operating head varying from 
8 ft. (2-43 m.) to 11 ft. (3-35 m.). The runners are of 
the Francis type, having a diameter of 171 in. (4-33 m.). 
The rotating element is supported by a thrust bearing at 
the top, supplied with oil by a pump driven from the 
generator shaft. 

The dam consists of nine spillway sections, each 60 ft. 
(18-28 m.) long with automatic flashboards, the total 
overall length ) 600 ft. (182-88 m.). The dam is 
shown in Fig. 1. . 

There are two General Electric induction motor-driven 





* Paper read before the American Institution of 
Electrical Engineers. 
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exciter sets rated 100 kw. 125 volts, each capable of 
carrying the eniire excitation of the total development, 
namely, that of four generators. The motors are rated 
150 h.p., 2,300 volts, two-phase, 60 cycle, 1,200 r.p.m., 
and are designed to be started by the application of full 
voltage at standstill. 

The plant (Fig. 2) is designed to operate in parallel with 
the 19,000-kw. steam turbo-generating station of the Iowa 
Railway and Light Company, the steam plant being 
located at a distance of 3,300 ft. (1,005-84 m.) from the 
hydro-electric plant. The stations are tied together 
by one underground line consisting of two 600,000-cir. 
mil, two-conductor, concentric, 7,500-volt, varnished 
cambric, lead-covered cables. 

The different generating units may be started and 
— either automatically, depending on the rise or 
fall of the water-level in the river ; or by remote control 
from the steam station when the capacity is needed. To 
accomplish the latter, a bench-board section, shown in 
Fig. 5, page 738, was installed in the steam plant. On 





this, for each generator, there are three single-throw 


prevents overshooting by quickly stopping the motor 
after the power supply is interrupted. Each gate 
mechanism is equipped with a contact-making device 
operating indicating lamps on the benchboard at the 
Sixth-street station, showing the exact amount of gate 
opening. : : 

The correct sequence of operations in the control of 
each generator is obtained by properly-placed segments 
on the drum of a controller which is driven by a single- 
phase 1-h.p. repulsion-type motor. This controller 
definitely determines the proper time spacing between 
the different steps of starting the unit and connecting 
its generator to the bus. One of these is shown in 
Fig. 3. 

The contactor equipment and protective relays are 
mounted in cabinets. For controlling the exciter sets, 
two oil-immersed contactors are used, also a double- 
throw, triple-pole switch, which connects either one 
or the other of the exciters to the exciter bus. The 
middle blade of this switch selects the proper contactor 
for starting the exciter set which is connected to ty, 








Fie 1. 
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that with full gate opening normal Joad cannot be 
obtained, the generator, due to its high excitation, 
takes care of part of the wattless kilovolt-amperes of the 
system. The speed and voltage are, of course, deter- 
mined by the steam turbine generators. 

Details of Operation.—Detailed operation of this 
automatic equipment is as follows, referring to the wiring 
diagram, ~ ¢ 5. 

Connect to the 2,300-volt bus there are two small 
transformers stepping down to 220 volts, two-phase, 
for an operating bus. One phase is taken from this bus 
through the double-pole switch No. 29, for controlling 
the contactors of po generator equipment. In the line 
between these transformers and the 220-volt bus there 
is an emergency throwover switch, which in case of 
failure of voltage on either phase is thrown over by a 
spring to a separate source of power brought in from the 
other station. 

The closing of float switch No. 1, as shown on the 
right-hand side of the drawing, or control button No. 3 





in the steam station, closes contactor No. 4 provided that 

















Fie. 3. Drum ConTROLLER. 


and one double-throw control buttons, the purpose of | 
which will be explained later. All control wires between 
the stations are bunched in a multi-conductor, lead- | 
covered cable consisting of 50 No. 12 and 4 No. 4) 
B. and 8. rubber-covered wires. 
* The same bench-board contains for each generator an | 
indicating ammeter (150-ampere scale) and wattmeter 
(600-kw. scale), there being no instruments in the hydro- 
electric plant. The leads for these meters from the 
current transformers in the hydro-electric plant are 
bunched in an eleven conductor, No. 4, lead-covered 
cable. These leads are wired through calibrating 
terminals at the hydro-electric plant so that portable 
meters can be wired in if desired at any time. The lower 
row of instruments on the benchboard is a totalising 
equipment, reading the total incoming power from the 
hydro-electric plant. This consists of two ammeters, 
&@ power factor indicator, an indicating wattmeter, a 
curve-drawing wattmeter and a watt-hour meter. 

The water-wheel gates are not supplied with the usual 
hydraulic governor; but, instead, the opening and 
closing of the gates is obtained by a 5-h.p. induction 
motor through suitable gearing (Fig. 4). The gear ratio 
is such that it requires 25 seconds for the gates to 
omy completely, starting from rest in the closed position. 

© motor is equipped with a solenoid brake which 


| switch is set still higher. 





releases when voltage is applied to the motor. This 








excitation bus. 
small induction motor. This carries a centrifugal device 
on the end of the shaft which in case of frequency of 
the system rises to 64 cycles, will open, and shut down 
the on. thereby preventing runaway. 

© units have individual float switches set for slightly 
different levels. If the water rises to a certain level it 
closes the float switch of the first unit, and that machine 
is started and put into service. If the flow of the river 
is such that the water continues to rise the second float 
switch closes, starting the second machine. The third 
The machines are shut down 
in the reverse order as the water-level falls. 

In general the sequence of operation of each generator 
is as follows: The closing of the float switch or the 
proper remote-control button in the steam station, starts 
the exciter set (provided it has not already been started 
with another generator), and opens the water-wheel gate. 
When the generator comes up nearly to synchronous 
speed it is connected to the bus without field but in series 
with a 20 per cent. reactance. A weak field is then 
applied, pulling the machine into synchronism. The 
field is then strengthened to full field, the reactance 
short circuited and the water-wheel gates opened to 
carry full load on the unit. aoe : 

The generators operate with a fixed excitation adjusted 
for normal full-load value. If the water-level is so low 





Fic. 4. Gate ConTrRoL. 


At the top of the cabinet there is aj control button No. 2 is also closed. This energises 
| segment No. 14 of the controller, 


Segment No. 17 is 
in contact with its finger and a circuit is completed 
through the coil of contactor No. 6, which starts the 
motor driving the drum controller. A circuit is also 
made at No. 16 through the contacts of relay No. 41, 
which is not energised, through the coil of the contactor 
No. 5, through the contacts of relay E, the inverse-time 
relays No. 5 and the thermostat relay No. 10. The 
thermostat relay is connected across one phase of the 
control circuit and is of course, picked up if all the 
thermostats are closed, indicating that there is no over- 
heating. Relay E is connected across the other phase 
and is picked up unless the frequency of the bus exceeds 
64 cycles. Contactor No. 5 now closes energising 
segment No, 1 of the controller. A circuit is now made 
through segment No. 2 picking up relay No. 42. Either 
one or the other of the two exciters sets can be started, 
depending on whether the switch K is closed up or down. 
The picking up of relay No, 42 completes the circuit 
through switches No. 28, which are closed, through the 
coil of contactor G, throwing full 2,300 volts on the 
stator of the induction mo‘ or. 

Contactor No. 43, with its coil across the armature of 
the exciter, short circuits with its contacts the field 
rheostat until the exciter voltage is built up to 75 volts 
or 80 volts. The set comes up to speed and the voltage 
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button and the float switch will trip contactor No. 4. If 
it is desired to shut down any generator and prevent its 
starting again, button No. 2 in the steam station should 
be opened, thus also tripping contactor No. 4. This 
de-energises segment No. 14 of the controller, which in 
turn drops out contactor No. 5. This de-energises 
segment No. 1 and drops out all other contactors con- 
necting the machine to the bus. When contactor No. 5 
drops out, the upper interlock makes a circuit through 
segments No. 19 and No. 18, picking up contactor No. 6 
and running the controller to the off position. The 
middle interlock of contactor No. 5 is also closed, 
energising contactor No. 18B and closing the water- 
wheel gate. As the controller rotates to the off position 
fingers Nos. 20 and 21 are bridged. These contactors are 
in parallel with the middle interlock on contactor No. 5 
to give additional contact surface. 

Connected to the operating bus is a 1-h.p. two-phase 
motor driving a speed-limit device which opens its 
contact. when the speed exceeds 64 cycles. If for any 
reason, the hydro-electric plant becomes separated from 
the steam station, the generators will, of course, speed 
up, increasing the frequency of the bus. This, in turn, 
will trip the speed-limit device D, dropping out the four 
relays E, which in turn drop contactors No, 5 on all 
generators. This drops out all other contactors, and as 
the bus voltage then drops to zero the automatic throw- 
over switch No. 46 connects a separate source of power 
to the control bus, thus furnishing energy for closing the 
gates of the water wheels to shut down. The wiring is 
so arranged that the relays E and No. 10 are connected 
outside this throw-over switch so that the generators 
cannot be started until the main cable between the 
station is re-energised. 

If for any reason the generators have gone above speed 
and the main tie cable has been re-energised, relay 
No. 41, which is picked up whenever the centrifugal 
switch on the generator is closed, prevents the picking up 
of contactor No. 5, until the speed of the generator has 
dropped to a value somewhat below normal. This 
prevents the generator from being thrown on the line 
again when running at a considerable speed above 
normal. 

The foregoing description covers only one generator ; 
but also applies equally to the other generators, 
controller ies a relay No. 42 so that the exciter can be 
started from any controller; that is, any generator can 
be started first and its controller starts the exciter. 

The steam station is equipped with control buttons so 
that, if desired, the gate opening, and therefore the load 
on the hydro-electric generators, can be controlled from 
that place. The ammeter control is cut out by opening 
button No. 1. 

Teste.—A considerable number of tests were taken 
to determine what would happen in the automatic 
equipment in case of incorrect operation of the control 
buttons, or failure of some part to operate correctly. 

First, one of the No. 1 control buttons was opened 
and the load on the generator controlled by hand. It 
was found impossible to overload the generator, even 
with the gate opening to the full amount allowed by its 
limit switch. utton No. 1 was then closed, putting 
the ammeter again in control, and at the same time the 
operator tried to control the load from the gate control 
buttons. It was found that he could increase or decrease 
the load as desired ; but when the hand control button 
was released the ammeter returned the load to the proper 
amount determined by its setting. 

Buttons Nos. 2 and 3 were opened and immediately 
reclosed. The opening of these buttons tripped out all 
contactors and started the gate motor closing. The 
reclosing of the buttons caused the controller to rotate, 
but since the generator was running at normal speed 
or a little above, relay No. 41 was held up and contactor 
No. 5 could, therefore, not pick up. This prevented any 
other contactorsfrom closing. Thecontrollermade about 
1} revolutions before the generator speed dropped so that 
relay No. 41 could reset. The next time around the 
controller picked up contactor No. 5, and went through 
the usual sequence of starting. This proved that if the 
operator accidentally opened one of these buttons and 
immediately closed it again, the generator would not be 
thrown immediately back on the bus, but would go 
through its proper sequence of operations. 

In the steam station there is a voltmeter connected on 
the hydro-electric side of the oilswitch. We next tripped 
this oil switch and found that the voltage dropped to 
zero in about 2 seconds, indicating that in this time the 
contactors in the hydro-electric plant had all tripped out, 
thus clearing the generators from the bus. Upon 
tripping of this oil switch the generators lost their load 
and tended torunaway. Within the 2 seconds mentioned 
the speed-limit device trips relay E at 64 cycles and all 
contactors drop ont. The automatic throw-over control 
Switch connects the separate source of power to the 
control bus and the dropping out of contactors No. 5 
closes the water-wheel gates. We did not read the 
maximum speed reached, but it was very apparent from 
watching the machines that the speed rose to not more 
than 20 per cent to 25 per cent above normal. The 
action of the gate is quite rapid and the inertia of the 
machines is such that the gates close before the wheels 
have time to accelerate seriously. 

With the generator running under load we shut down 
the exciter set. The armature current of the generator 
immediately increased and the contact-making ammeter 
started to close the gate. The contactors connecting 
the generator to the bus dropped out, due to the tripping 
of the direct-current, low-voltage relay No. 11, which 
dropped because of the failure of the exciter voltage. 
The generator, after loss of field, broke from synchronism 
and tended to run above speed, but the contact-making 
ammeter had already closed the gate far enough to 
prevent serious overs , and the drop out of the 
contactors completed the closing. 





Since the hydro-electric 
regular o) 
station failed one day. The load on the system, of 
course, was much greater than the hydro-electric plant 
could carry by itself, so that this plant should shut 
itself down and clear from the steam plant. As soon 
as the exciter voltage in the steam station began to 
drop, the current of the hydro-electric generators, of 
course, rapidly rose and the contact-making ammeters 
started the closing of the water-wheel gat@. Before the 
voltage dropped too low, the ammeters had almost 
completed the closing of the gates. All contactors 
dropped out because of low voltage disconnecting the 
generators from the bus. The hydro-electric plant was 
ready to start again upon return of voltage on the tie 
cable between the two plants. ; 

An oscillogram has been taken of the startin 
conditions and shows the different contactors operated. 
The first part of the film shows the generator con- 
nected to the line without field. Next a weak field 
is applied, pulling the machine into step. The field is 
then strengthened to normal. There now seems to be a 
tendency for the current to pulsate, presumably caused 
by the Lesey 20 per cent. reactance in series with the 
machine. The short circuiting of this reactance quickly 
steadies the current into a stable condition. The wave 
shown at the end of the film is something less than normal 
load, as the contact-making ammeter, the day this film 
was taken, was set for holding less than full load. The 
time from the throwing on the line to the short-circuiting 
of the reactance is about 11 seconds. 

Although the generators are slow speed and have 
considerable inertia, only 39 seconds are required from 
beginning of the opening of the gate until the generator 
is connected to the bus, with a reactance short circuited. 
Within 45 seconds, the generator is carrying full load. 
In spite of the with which these generators are 
connected to the bus, there is no serious mechanical! jar 
perceptible. 

The plant has now been in operation from October 2 
until the present, and so far, no troubles, other than the 
smal] ones which always go with any new development, 
have been experiences, and these have all been of a 
very minor nature. The changes that have been made, 
consist essentially of substituting heavier and more 
reliable relays in one or two points on the control system, 
and the expectations and hopes of those who have 
worked on this development have been more than 
realised. The plant has successfully withstood short 
circuits, exciter failures in the steam plant, low water 
and high water, and all of the tests that those in charge 
of the work could conceive of, wrong operations bein 
brought about artificially, It has also been operat 
by the regular operating force at the steam plant, and 
there has been no occasion to keep men, nor have they 
been kept in the hydro-electric plant to watch its 
operation. 

The automatic development, if it means anything at 
all, means that it will now be possible to develop a large 
number of small low-head plants and tie them in on a 
high-tension system, leaving their operation entirely to 
the float switch and voltage relays. If there is voltage 
on all three phases of the high-tension line and water 
for the turbines, they will start up and go on the line 
without wrecking themselves or disturbing the operation 
of the rest of the system. In these days of scarcity of 
coal and scarcity of labour, together with its high price, 
the utilisation of our water power is of national import- 
ance, for, every pound of coal that can be saved by the 
water of our rivers is just that much more that can be 
used by our country for the successful prosecution of the 


lant has been put into 


war. 

With the elimination of the excessive labour cost of 
operation of a small plant, many water-power sites are 
capable of development as a paying investment. 

As this paper goes to press, the station has been in 
operation about seven months. Some notes as to 
experience with it might be of interest. During this time, 
the total flow of the river has been used at all times, 
and a toll of approximately 3,000,000 kw.-hours has been 
fed into the system. There have, of course, been a few 
failures to start, as no automatic apparatus can be 
absolutely infallible. The source of such failures has 
been easily found and corrected. In this connection 
the equipment is designed to shut down in case of 
abnormal! conditions, so that all the machines will be 
protected against injury. It is also of interest to note 
that owing to the pressure of other work and the shortage 
of help, this generating station ran continually for ten 
weeks, with no attention to automatic equipment of any 
kind. Of course, a more frequent inspection and cleaning 
of the contacts should be made in order to keep the 
equipment in the best of condition. There have been 
several cases of exciter trouble at the main steam station, 
which resulted in a complete shut down. As soon as bus 
voltage was restored, the automatic —— put the 
hydro-electric plant back on the line without attention 
of any kind, and with no damage or injury to any of the 
machines. The expense for operators is a large per cent. 
of the total cost of the operation of small hydro-electric 

lants. Many plants ve considerable trouble in 

eeping their operating forces, particularly in these days 
of shortage of labour. With the present high price of 
coal and the shortage of labour, many small water powers 
might be developed with a profit as auxiliary plants on a 
fairly large steam generating system. 








Arr Ministry, Encrveertne.—Mr. Frederick Palmer, 
C.1L.E., M.Inst.C.E., partner in the firm of Messrs. Rendel, 
Palmer and Tritton, consulting engineers, has accepted 
the invitation of the Secretary of State for the Royal 
Air Force to act as Honorary Adviser to the Air Ministry 
in engineering questions associated with the Department 
of Works and Buildings. 


ration, the exciter in the main steam generator |. 





ROYAL METEOROLOGICAL SOCIETY. 


THe last monthly meeting of this — for the 
present session was held on Wednesday, the 19th inst., 
at the Society’s Rooms, 70, Victoria-street, Westminster, 
Sir Napier Shaw, F.R.S., President, in the chair. 
Dr. 8. pman, F.R.A.8., read a paper, entitled ‘‘ The 
Lunar Atmospheric Tide at Greenwich, 1854-1917.” 
The tidal forces due to the moon affect the aerial as well 
as the fluid ocean, and the lunar atm eric tide is 
manifested by a periodic variation in the t of the 
barometer having two maxima and two minima (high 
and low tide), in the course of a lunar day. is varia- 
tion is much smaller than the solar semi-diurnal baro- 
metric variation, which is not a simple solar tidal effect. 
The minute lunar variation, however, can be de’ 
with ease in the records of tropical observatories, where 
the irregular fluctuations of pressure are small. Attempts 
to determine it in the records of European observatories 
have been made, but hitherto without success. By 
treating hourly observations of ‘quiet’ days only, 
on which the barometric range did not exceed 0-1 in., 
and by abstracting the solar variation, the lunar atmos- 
ow tide at Greenwich has now been ascertained. 
ts total amplitude is less than 0-001 in., the harmonic 
formula being 0-00036 sin (2t + 114 deg.)in., where it 
represents lunar time measured, at the rate of 360 deg. 
per lunar day, from the epoch of upper transit. A com- 
parison with the variation at Batavia (lat. 6 deg. 8.), 
viz., 0-00256 sin (2t + 65 deg.) in., suggests that the 
amplitude varies as the fourth power of the cosine of 
latitude, and that the phase also varies with latitude. 
A paper by Mr. Miller Christy was also read, entitled 
“ The Audibility of the Gunfire on the Continent at Chignal 
St. James, near Chelmsford, during 1917,” in which the 
author continues his series of observations of the sound 
of gunfire commenced in 1915, and published by the 
Society in 1916. In the present paper the record is 
confined entirely to Mr. Miller Christy’s observations 
at Chignal St. James. Mr. Christy considers that the 
most interesting point in connection with his observa- 
tions is the fact that there is, apparently (1) a regular 
and well-defined season or mesked during which the 
ote is usually audible with ease, and that this is 
ollowed by (2) a longer season or period during which 
the gunfire is seldom or never hea The following are 
the earliest and latest dates of the sound of the gunfire 
on the Continent, as heard at Chignal St. James during 
the three years 1915-1917 :— 


1915—From about May 1 to about August 31 = 
17 weeks, 3 days. 

1916—From about May 1 to about August 15 = 
15 weeks 1 day. 

1917—From about April 22 to about September 6 = 


19 weeks 4 days. 
Mr. F. J. W. Whipple, F.R.Met.Soc., also contributed 
a paper, entitled “‘ Seasonal Variation in the Audibility of 
Gunfire.” Mr. Miller Christy’s observations indicate 


that in Essex, Continental gunfire is only heard during 
the summer months. On the other hand, evidence 
collected by W. Brand, and published in the Meteoro- 
logische Zeitschrift, in February, 1917, indicates that 
in Germany, at places 100 km. or more from the firing 
line, such sounds are only heard during the winter. 
Thus, it appears that in summer the outer zone of 
audibility lies to the west of the source of sound, in 
winter to the east. No theory hitherto put forward in 
explanation of the existence of the outer zone of 
audibility is in accord with this generalisation. 





TRADING WITH THE EneMy Act.—The Controller of 
the Foreign Trade Department has issued a new list 
(No. 57) of additions to the Statutory List of firms of 
enemy nationality or enemy association with whom 
persons in the United Kingdom are forbidden to trade. 
Copies of this list can be obtained at a trifling cost from 
the Superintendent of Publications, H.M. Stationery 
Office, Imperial House, Kingsway, W.C. 


Tue Roya Sanrrary Instirute.—Men discharged 
from the oa or Army on account of wounds, disease, 
or other disablement contracted during naval or military 
service, are allowed to enter for the Institute’s course of 
lectures and for the Institute’s examinations at half fees, 
provided that their disability is not such as to prevent 
them carrying out the duties of the office to which the 
examination applies. Sailors’ or soldiers’ widows whose 
husbands have been killed or have died during the 

resent war, or sailors’ or soldiers’ wives whose husbands 
ve been permanently disabled during the present war, 
are admitted to the courses of lectures, or the examina- 
tions of the Institute, at two-thirds of the ordinary fees. 





Co-ORDINATION OF RESEARCH IN WORKS AND LABORA- 
Tories.—The council of the Institution of Electrical 
Engineers are prepared to receive papers on the subject 
of “The Co-ordination of Research in Works and 
Laboratories,” with a view to the paper being read and 
discussed at one of the ordinary meetings of the Institu- 
tion in London, and also before one or more of the local 
sections. Papers should not exceed 15,000 to 20,000 
words in length, and the council are p to award 
a special premium of 25/. to the author of the paper 
which in their judgment best fulfils the objects of the 
discussion, provided such paper reaches the standard 
aimed at by the council. Papers should be sent to the 
Secretary of the Institution not later than November 4, 
1918. It is the intention of the il to publish. the 
selected paper (which will become the Fa oer of the 
Institution) in the Journal, together with the discussion. 





Competitors intending to submit papers are invited to 
communicate with the secretary. 
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‘*ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


SELEOTED ABSTRACTS OF RECENT PUBLISHED 
SPEOLFIOATIONS UNDER THE AOT OF 1907. 


The number of views given in the Specification Drawings is stated 
Te es mass tioned the Specification is not 


lusty 
Where inventions are communicated from abroad, tha Names, éc. 
of the Communicators are given in italics. 
) ions may be obtained at the Patent Office, Sales 
‘ Buildings, Chancery-lane, W.C., at 
the uniform price of 6d. 
The date of the advertisement of the acceptance of a Complete 
is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the word * Sealed” is 
ge pe nw ithin two months from the date of 
advertisement o. nce of a Complete Specification, 
notice at the Patent O, of opposition to the grant of a 
atent on any grounds menti in the Act. 


ELECTRICAL APPARATUS. 


114,968. Osram-Robertson Lamp Works, Limited, and 
O. Durdie, Hammersmith, London. Wireless Telegraphy. 
(3 Figs.) September 11, 1917.—According to the invention, the 
anode for an ionic tube is formed of cloth woven from wire of a 
selected highly-refractory metal or alloy, preferably molybdenum 
or an alloy thereof ; the cloth being woven as closely as practic- 
able, from wire of fine gauge (say, about 0°2 mm. diam.), 
so as to present a substantially continuous surface virtually 
devoid of apertures capable of affording passage to rays falling 
normally upon it. The anode may be constructed by bending 
a substantially rectangular piece of the wire cloth to the shape of a 
cylinder of the required diameter and length, securing the 
meeting-edges together in any convenient manner, and attaching 
the supports to the cylinder by riveting or other suitable means. 
The woven wire cloth constituting the cylindrical anode a may 
be in a single piece bent to form a complete cylinder, or in two 


Fig.1. 














a 
114.968) 


or more pieces, conjointly forming a complete cylinder, the 
meeting edges being butted together and held in position by 
means of an externally-applied strip b, which extends the entire 
length of the anode, and is secured to the adjacent margins by 
rivets c. In the example illustrated, wherein the anode is 
supported by three pairs of carrier bars d, the carrier bars d, d 
of each pair extend ng in alignment with one another beyond 
the opposite ends of the anode, the inner ends of the bars of a 
pair are riveted at ¢ to the ends of the same strip b; there 

ing thus three such strips, any one of which may be a jointing 
strip if the anode be formed of a single piece of wire cloth, or 
each of which may be a jointing strip, if the anode be made-u 
of three separate pieces. In any case, the strips b, carrier-bars d, 
and rivets c and e, are preferably of the same metal (say molyb- 
denum) as that composing the woven wire cloth whereof the 
anode aisformed. (Accepted May 1, 1918.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
114,971. J. A. Yeadon and T. Whitaker, Leeds, 
Carbonising Coal: (1 Fig.) September 24, 1917.—The 
invention relates to carbonising coal, and consists in an improved 
method or process of continuous carbonisation, wherein the 





coal, in the form of a very finely-ground powder, is mechanically 
caused to fall freely, continuously and directly through the entire 
length of an approximately uniformly-heated vertical retort or 
chamber, so as to be continuously completely and almost instan- 





taneously carbonised during such fall, and in which the completely- 
carbonised coke produced is mechanically and continuously 
discharged from the bottom of said retort or chamber. Over 
the top of, and connected with, each retort A, a hopper B, com- 
bined with a horizontal cylinder C, is fixed. The cylinder is open 
at the top under the hopper to receive the prepared fine coal. In 
this cylinder C is a revolving shaft D, having screw E, by which 
the fine coal is carried continuously to the mouthpiece of the 
retort. As the fine coal is continuously discharged from the 
end of the cylinder C into the top of the retort A, it becomes 
broken up, and in falling freely and directly through the entire 
length of the heated retort, it becomes almost instantaneously 
carbonised, thus releasing the —_ continuously at their richest 
quality, and allowing the carbon or coke to fall continuously 
to the bottom of the retort A. The bottom of the retort A 
is fitted with a continuous discharging apparatus for the coke 
on a similar principle to the am feeding in the coal at the 
top, namely, an open-top cylinder G under the retort, fitted 
with a revolving shaft H and screw I. (Accepted May 1, 1918.) 


114,947. W. Comery, Mapperley Park, Nottingham, 
and The Raleigh Cycle Vee any imited, Lenton, Not- 
tingham. Internal-Combustion Engines. (4 Figs.) July 24, 
1917.—This invention relates to internal-combustion engines 
of the type in which the induction pipe is heated by contact 
with the engine structure. The cylinders a and b are, as usual, 
arranged one on either side of the crank case c. The latter is 
formed with an extension d, to the top of which is bolted the 
magneto e, the timing gear case f lying on the side face of the 
crank-case c and extension d. A cover g is provided for the 
timing gear case f, and upon the cover gis fixed the carburettor 
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communicating with a conduit j, passing through the timing gear 
case f. The conduit continues into the extension d, where it 
branches to right and left, forming two outlets jl and j2, which 
communicate, by means of short lengths of piping k1, k2, with 
the inlet valve chambers of the cylinders a and 6 respectively. 
By these means, the inlet passages from the carburettor are 
maintained hot by conduction of heat from the crank case 
through the timing-gear case, thereby pre-heating the petrol 
vapour or preventing the same becoming condensed, whilst the 
exposed portions of the fuel inlet piping are reduced to a minimum. 
(Accepted May 1, 1918.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


114,900. S. Hughes, C. F. Boggon, and D. Lumsden, 
Shotts, Lanarkshire, and the Firm of Paton and Dick, 
Glasgow. Drilling Machines. (3 Figs.) April 24, 1917.— 
This invention relates to an improved mount for boring machines, 














for use in boring coal and other minerals. A construction accord- 
ingto the invention, comprises a clamping element of substantially 
C form, having teeth to bite into a prop, and a U-shaped carrier 
having a swivel connection with said clamping element, the limbs 
of said U-shaped carrier being slotted for a purpose hereinafter 





described. A device according to the invention comprises a rigid 
grip or clamping element 1 of substantially C-form at one end 
with teeth or — 2 adapted to be driven into a prop 3, used 
for supporting the roof of a working. Swivelled to said grip 2 
is a carrier 4 of substantially U-shape, the limbs of which are 
slotted for engagement by projecting pins 5 on the nut-forming 
member 6 in which works the usual screw for the drill feed. 
As will be evident, the grip 1 can be readily and rapidly disengaged 
from the prop 3 on the completion of the boring operation, with- 
out disturbance of the prop 3, which remains in position during 
the firing of the shot. (Accepted May 1, 1918.) 


MINING, METALLURGY AND METAL-WORKING. 


114,885. D. F. Campbell, London. Heating Metrllic 
Bodies. (3 Figs.) April 17, 1917.—The invention relates to 
heating metallic bodies in series by the passage of a current of 
electricity derived from a source of low voltage and large amper- 
age. The bodies to be heated are arranged to form part of a circuit 
traversed by a current of electricity oflow voltage and of sufficient. 
amperage to raise the temperature to the required extent, the 
heat developed being due to the electric resistance of the metallic 
bodies. Al, A2, A3 ... are blanks to be heated in contact 
with conductors B1, B2, B3 . . . which may be of carbon, iron, 
copper or other suitable material; the conductors Bl, B2, Bs 


7. 


a. 


are separated by blocks C1, C2, C3 .. . of suitable insulating 
material, Short-circuiting bars such as D1 bridge the insulating 
blocks where any of the blanks are omitted. If the current enters 
at the left of the series at the conducting block B1, it traverses 
the bar Al, conducting block B2, bar A2, conducting block B3, 
and so on to the right-hand conducting block Bn. The bars 
Al, A2 ... are pressed into good conducting contact with th 
conductors Bl, B2... by blocks El, E2.. . of insulating 
material carried at the lower ends of bars Fl, F2.. . screw- 
threaded into rails G disposed vertically above the conductors 
Bl, B2 ... The contact pressure can be adjusted by the hand 
wheels H1, H2... (Accepted May 1, 1918.) 


MOTOR ROAD VEHICLES. 


114,995. E. Fehr, Wembley Hill, and R. Reimann 
Erdington, Birmingham. Change-S Mechanism.— 
(4 Figs.) November 28, 1917.—The invention comprises improve- 
ments in change-speed mechanism of the t in which a hollow- 
driven shaft and a hollow lay shaft parallel thereto have two 
coupled axially-adjustable spindles located one in each of the 
shafts, and abutments on the spindles are adapted to engage 
operatively with loose gear-wheels on the shafts for the purpose 
of engaging or disengaging said gear-wheels to or from the 
shafts. According to this invention, the change-speed mechanism 
is provided with a rotatable screw-threaded rod T, longitudinally 
immovable, a nut 82 thereon, rigidly connected to the two 
axially-adjustable spindles P, Q, and two frictien wheels E1, 
E2 adapted alternatively to engage the fly-wheel B of the engine, 

















and operatively connected with the rod T to rotate the latter 


in opposite directions. Thus, when one or the other of the friction 
wheels is caused to engage the fly-wheel, the rod is caused to 
rotate in one or other direction, and the nut travels along the 
rod, thereby moving the spindles axially, so that abutments 
thereon are brought into operative engagement with the gear- 
wheels as desired. The friction wheels can be electrically con- 
trolled by two electro-magnets E3, E4, alternatively energised 
to move one or the other of the friction wheels into engagement 
with the fiy-wheel, a hunting switch being connected in series 
with the ry -r and rotated by the friction-wheel 
drive until the hunting switch opens the circuit, de-encrgises 
the operating electro-magnet, and thus disengages the friction 
wheel from the fly-wheel. (Accepted May 1, 1918.) 


THE END OF THE ONE HUNDRED AND FIFTH VOLUME. 
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W aated, Tool Roo Tool Room Foreman 
seasons 7,2 Mz? Government Controlled Betab- 


calbaetls en tenement 
m. mp ig genes og vol wae ON 


manufacture of repetition werk, * and’ should have 


a tewy yn manufacture of small 
Toots Jige and Pisterescna the upkeep of Machine 


The position will be a permanent ene to a suitable 
applicant. 
No person already on Governmeut work need 


a 

"Eppley. fm the first instance, to your nearest 
BM YMENT EXCHANGE, quoting No. A 53 
and mek sin A = particulara of experience, = 


‘Datent t A ents Require Tech- 

NICAL ASSISTANT (ineligible) to manage 

a second practice they have taken over in London. 

Salary and bonus on results.—Address, L 904, 
Offices of ENGINEERING. 


; Fl) mm 

}y2Perienced Female ‘Tracers 

and IMPROVERS REQUIRED by a North 
Midland Aero Factory. Good position and salaries 
to suitable ae. ae —— already on 
Government work w —Apply your 
nearest EMPLOYMENT BXOH ai, mentioning 
No. A 5464, L 728 


A large lirm of Engineers 


in the Midlands, have an OPENING for a 
YOUTIU of good education as premium pupil, the 
course to include both works and drawing ce.— 
Addrcss, 1369, Offices of ENGINEERING. 

















SITUATIONS WANTED. 


\ M.LC.E., A.M.LM E., Ex 


u.H. Officer, age 32, DESIRES POSITION 
as Works or Assistant Works MANAGER, or other 
ae nee of trust in a go-ahead engineering firm. 

niversity education and 14 years’ excellent me- 
chanical and civil experience at home and abroad. 
Last post, Aesistant Works Manager. First-class 
testimonials.— L 884, Offices of ENGINEERING. 


(iivil, Mechanical, Electrical 
/ ENGINEER, graduate free, exper. in design, 
calcul., lay-out of ferro-concrete. tramway, motor 
car, aeroplane, NTS BMPLOY ENT. — 

BULINETTX, 44,Clonme! Rd., Fulham, 8.W.6. L845 


A ‘Buyer of Engineering 

works supplies, who has had over 15 years’ 
experience in two very large concerns, and who bas 
an exceptionally wide knowledge of the markets of 
the country, will shortly be OPEN to NEGOTIATE 
for another POSITION. Is considered to be a good 
organiser, and has. met with some success in this 
direction. Is accustomed to manag ging a large staff, 
and has gout technical knowledge materials.— 
Address, L 714, Offices of ENGINEERING, 


Assistant Manager or Super- 
INTENDENT.—Bngineer, with 17 years’ 
general ge experience, DBSIRES 
CHANGE. Thoroughly modern, expert designer of 
jigs, tools and fixtures for production ‘purposes, 
good mathematician, capable organizer and con- 
troller of labour. Moderate salary for good progres- 
sive post.—Address, L 883, Offices of ENGINEERING. 


A Qualified Mechanical 


Kngineer OFFERS immediate SERVICE. 
27 years’ general practical experience in con- 
struction and management of works usin 
steam, gas, oil, petrol, electric, dydraulic an 
mechanical refrigeration and cold storage, with the 
latter a very —_ e and varied experience.—Acsdress, 
L 855, Offices of ENGINEERING. 


[ingineer, 19 yrs. Experience, | Aviat 
including University training, held two 
posts as Works Manager, and one as Superintendent 
successfully, totaHing 103 years. un sights, 
Astronomical ane, Hydraulic appliances, 
Machine tools, Gearing, Motor cars, Dynamos and 
Motors, Switch gear, Cranes—POST as WORKS 
MANAGER or as ENGINEER to Corporation or 
Contractor, Liberty August 3lst.—Address, L 814, 
Offices of ENGINEERING. 


'[' Concrete Shipbuilders.— 
DRAUGHTSMAN, with large experience in 
the design and execution of Reinforced Concrete 
work, DESIRES APPOINTMENT im Concrete 
Shipbuilding Works. Moderate salary where good 
type work is in progress. Age 34.—Address, L 890, 
Offices of ENGINEERING. 


Position Required by Adver- 


TISER, 26, Grade III. Two years’ Engineering 
Undergraduate of Birmingham University; Public 
School Education. Last appointment, Government 
Inspector.—Address, L 805, Offices of ecenbanme 


Metallurgical Chemist, -with 


Fw — ex ay in metallurgy of 
steel and steel making, DESIRES POST; can con-~ 
trol laboratory and su =) manufacture. — 
Address, L 926, Offices of BNGINEERING. 


}2gineer, who for 20 years 

has speeded np the manufacture of battle- 
ships, submarines, large guns, shells, -Q.F. cases, 
rifle ammunition, Hyd. machine tools, gas engives, 
and Sechertte of ‘all gota = pengared — pp 
any factory or factories. years.—Apply, 
L 901, Offices of Seecnneeiae 


Ressian Gentleman, Unfit for 

Army, g, having. sound commercial technica! 
and onganisi ~~ # ities, fair linguist, SHEKS 
responsible ITION WN in concern‘of great National 
importance, secondary consideration. 
Seaside or Scotian poclgesea. for health reasons. 
First-class references. — Write, X.Y¥.Z., oare of 
STREETS, 30, Cornhill, London, B.C. 3. L 903 
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also with civil and architectural = 
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caiculations have 


SECTION HEADINGS. 
of Materials. [1/.— 
Metals and Alloys, 
Calculations. 
Boilers, Draft, 
Turbines, 
Tubing, Valves and Fittings. 
lating, Refrigeration, roe 
1X.—Ship Equipment. 


contents, sent nost 


A NEW WORK 
OF GREAT PRACTICAL VALUE. 


HANDBOOK 
OF 


SHIP CALGULATIONS, 
CONSTRUCTION ano OPERATION. |. 


By Charles H. Hughes, 


A Handbook compiled for the purpose of assembling in a 
single volume, in convenient form, practical data for easy 
it represents many years of collection and 
classification of material for every day use. 


Nava. ARCHITECT. 


Theoretical 


been purposely omitted, so that the 
book is thoroughly practical. 


1.— Weights, Measures & Formula. 11,—Strength 
—Shipbuilding Afaterials, [ron and Steel, Non-Ferrous 
Wood, Miscellaneous Non-Metallic Materiais. 1V.—Shi; 
.—Hull Construction. 
Marine Steam Engines, Propellers, Paddle Wheels, Steam 
Steam Plant Auxiliaries, internal 
Vil.—Bletricilty. Vill. _ 
e, Plumbing, and Fire- 

Ship Operating, Loading and Showing of 


Maintenance, Ship RE Marine Insurances. 


AN UP-TO DATE WORK OF REFERENCE FOR SHIPBUILDERS. 
DESIGNERS, ENGINEERS, DRAUGHTSMEN, OFFICERS & STUDENTS. 


NOTE.—A descriptive Prospectus giving full analysia of 
free, 


VI.—Machinery ; Steam, Fuels, Oii, 


Combustion Engines, Pi, ott, 


hing S 


ng Stems 


4740 
on receipt of a Post-card. 





Che Library Press Limited, 


26, PORTUGAL STREET, 
LONDON, WC 2. 
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Che Broadway Engineering Manvbooks. 





Narrow Crown 8vo. 


THE STRENGTH OF SHIPS 


By J. BERTRAM THOMAS, A.M. Inst.C.E. 


295 Paors. 


Price 5s. Net (Post Free, 5s. 6a, Home and Abroad). 
CASH WITH ORDER. 


Wirn 114 DiaGRAMS AND $1 TaBLes. 





SCOTT, 





Circular, giving full Contents, sent post free on application te 
GREENWOOD @& SON 
8, Broadway, Ludgate, London, E.C. 4. 
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Orpers PrompTLy EXecuren. 


B. T. BATSFORD, L™. 94, High Holborn, London, W.C, 1. 


ror ENGINEERS 


- stock in Great Britain of TECHNI 


Practice, Naval Aret ‘Arohivecture, 


and Manufac- 


Enquiries SOLICITED. 786 








« PATENT AGENTS. 
~ atents DBSIGNS ax» TRADE M 





CHARTERED PATENT AGENTS, 


(Established 1874.) 
Telephone: Central 7424. 


[ARKS 
IN ALL COUNTRIES. 


E. P. Alexander & Son, 


306, HIGH HOLBORN, LONDON, W.C. 


Od 585 





Rbk be E. Rawor 


HARTERED PATENT AGENT, 
70/71, ‘an Anne's 
Tethi 


Chambers, 
1] Street, Westminster, 5.W. 
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ensen and Son, 
CHARTHRED PATENT AG 


Paventa, and Trade Marks and Decigns og 


11, Chancery Lane, London, W.C 
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*PARTNERSHIPS. 





Partners 
Directors 
Businesses 


Factories 
for these apply to 
WHBATLEY KIRK, PRICE & OO., 
46, Watling Street, ees B.C. 
Albert Square, Mancheste: 


26, one eee Bowenstle- on -Tyne. 
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and connection would be 
Omtiees of ENGINEERING. 


| Wace Partnership in Iron 


or Brass Foundry business, where small 
useful.—Address, 
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as PARTNER 
‘orks, Western 
Tavitea Purtloniars 

43, Cannon St., E.C. . 





Sr | ree Required, with 
IRROTOR in Genera 


lovesti- 
£Co., 
L 880 


axe |'T28 


PUBLICATIONS, 


PATENT-RIGHTS ; 
ba <= Neg oe ny AND MAINTENANCE. 
A Concise of the —_ with 
should be acquain 
By G. G. M. HARDINGHAM, 
Mem. Iver. M.E., Fux. Cm. Iner., P.A. 
OROSBY LOOKWOOD & SON, 6783 
7, Sramionzrs’ Haut Court, Lonpon, E.O. 
Revised Edition, price ls. 6d.; by post, Is, 8d. 











WANTED, &c. 
Proprietor of British 


Patent No. or dated July 23, _ 

relati; to “Improvements in and elatin 

Metal Tube-forming Machines,” is DESIROUS a 
N RRANGEMENTS, by way of 





ENTERING imto 
= or otherwise, on reasonable terms, for the 
ts prctical working in Grett Britain.—All 
ts wol ng no in.— 
ete aad eB. 


seater Chicago. Stee. 


[the Proprietor of British 
Patent No. 16595/14, dated Jul ~ 1914, re- 
lating to ‘‘ Improvements in Elec rms,” te 
= 0Us ENTHRING _ into ARuANGE 
MENTS, by way of a Licence or otherwise, on 
reasonable terms, for the purpose of exploiting the 
above patent and ensuring its aes workin, = 


Great Britain—All | inguiries to be 
Tiitnofe. ; ee 








A Bencies, Glasgow & _Ulyde 
district 


Le ena firm, 
Shi rs, Shipbuilders, SEE AGENCIES, 
SHIP FITTINGS and EQUI SITES,— 
een hives Porrxous & Co., Adv si 


ese Tal ale 


suitable WOHK. "it you ‘are untertalfed, don 








hesitate to us your ete ny 
L 910, Offices of ny AF no 


—jand giving 


SINGER, 29, “7s Laj|~— 





Steel Tanks. — Firms in & 
~, position Bead cows Manufacture — and Welded 
L ong, Offices of Ram aot mba 


pik En gineering Firm, Open 


for ter contacts in , ee 
y > ‘Roalfak: 


work, brass particu 
Grom lron from Iron Ores. 


_7 —Advertiser DESIRES NAMES of makers or 
suppliers.-Address, L 923, Offices of HNGINeERING. 


gent, Calling on Steam 
Users in London District, WANT 
REPRESENT Make: of well eae Be, Meahanicnt 
Stoker. —Address, L 885, Offices of ENGINEERING. 











Makers of ‘Machine Tools 


r ] lo 

and Special Machines. A Firm, having a good 
show-room in anim ut thoroughfare in 
is OPEN to ARRANGE for the Bx ibition. and Sale 
of Engineering Tools and Specialities.—Send ca’ 


logues and particulars to L 879, Offices of hn 
RERING. 
A n Up-to-date and Enter- 
ye Boy ys firm in the north of 
uae is O ACCEPT High Priority, War, 
dmiralty MACHINING won. where 
uantities are required. Chuck wonk, suitable 4 
in. centre hand traverse lathes 
last two years have been upon H.B. shell use 
on 30,000 weekly.—Address, L 727, Offices of 
GINEERING. 





equired by by a Firm of Paper 


anufacturers,a MACHINE for folding 

Circular Filter Papers.— Full particulars on applica- 
tion.—siddress, L 487, Offices of Enaiyeraine. 

Gix Wheels Coupled Locomo- 

TIVR WANTED inders 13 in. by 14 in,, 


copper firebox, working prekenre 140 Ibs. Apply to 
L 899, Offices of Rveinkanine. 


¢ athe Work Wanted (Govern- 


ment), Steel, Iron or Brass, brass preferred. 
— Address, L 908, (ffices of ROGINEERING. 


Wanted, Generating Set, 


50 200 Kws., 220 volte, direct curren 
sultable for 160 Its. superheated steam.— State ful 
particulars and price to W. G. BAGNALL, Lrp,, 
Stafford. L 848 


Qoiler Wanted, Double- flued, 


New or Secon- hand, 21 ft. by 7 ft. or acweth, 
insure for ye steam pressure, complete with 
Mountings, &c.—State price and whcre to be seen, 
to W. H. GRINDLEY & Ov., Tunstall, Stoke-on- 
Trent, ___ E16 





(‘astin gs.— Several Tons Re- 

t nyo by firm from their standard patterns. 
Ohi doors and special pipes for gas plants. Quick 
delivery eng with P 4 certéficate.— Full parti- 
— 2 PR PBRRY & CO. (Bow), Ltd., 56, ee 


Wanted Loco. Crane, to Lift 


a working load of 5 tons, 30 ft. jib, modern 
pattern, must be in first class condition,—Send fwil 
Reomramscs and particulars to L 862, Offices of 

GINERRING. 


Wanted, Steel ‘Chimney. 


Diameter ny to5ft. Height about 80ft.—Full 
rticulars to KRYN & LAHY MEDAL bee 4 
UtD., Letohworth, Herta. 


Lancashire Boiler Wanted, 


30 ft. by 8 ft. 6 in, diameter preferred, but 
smaller size considered. Must be suitable for 150 Ibs, 
per sq. in. working pressure.—Reply, stating price, 
full details to L 864, Offices of 








Wanted, Three Second-hand 


Lancashire BOILERS, must be in 
condition and suitable for a pressure of 100 te 150 Ibs 
per 7 inch, subject to Boiler Insurance s 


~* " second-hand pair of AIR COMPRESSORS, 
air pressure 70 —" aA $a. inch and 1500 to 2000 cubic 


"two HORID RTAL romps bl cae 
— e 





Two — 
25,000 gallons per heur eavh toa 
70 Ibs. pressure comprer 64 air; = 
4 inch and 6 inch diam Ar loose fla is 
BoLLinn with ra NORTH'S. 7 sare 
OLLIERIES a P afd. , Aberkenfig, G Glem. 


W anted to Purchase, 8 or 
1¢nP. p. ZRACTION ENGINE, , Also PAIR 
—y XT in; diameter, for a 10 HP, 
rther partleniass 


wenyne * 


“Levent 


OLD murah, O8 FiAt,, OBSOLWER PLANT 
Thos. Ww. “Ward, Ltd., 


ALsion Wonxs, SHEFFIMLD, 
Phene : 4321 (8 lines). T.A.: “* Forwamp.” 


Brasom Works :—Silvertewn, Preston, Moreeam 
Briton Ferry, Gwanses, Wishaw, &c. 


LONDON OFFICH: 18, 18, BILLITER 8T., B.C. 8, 
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For Continuation of Small 
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BULL'S METAL & } MELLODD 00, 


YORER, onear "GLAscow. 
TrLeonaMs;: * Metiom, Yourrn.” 
BULL’S METAL.—Pro Bars, Sheets, Pump 
Rods, Valve Spindles, & Plates, 2c, 
MELLOID. (ex: Trade Mark and .—Con- 
Boller Tubes, Stays 


Pla re sneer 
WHITE METALS.—Babitts, Plastic, Bo-__ 634 Plastic, &c. 


BELTING 


LEATHER OR BALATA. 


AS SUPPLIED TO THE LEADING MUNITION FIRMS. 
ON H.M. WAR OFFICE LIST. 


Prices, &c.:— Tel. 1035. 


F. WATKINSON & co., 


Belting Mannfacturers, 























TS we 
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“BORON COMPO’? 


A new brazing flux, vastly superior to Borax 
and all admixmres, It runs more freely, 
leaves the work astonishingly clean and there- 
fore advanced. 





It ensures the most tenacious joint, and 
whilst giving the best results will be found 
economical in use, By its ug: the metal is 
protected from the damaging effect of flame 
at high temperature. 

Used generally in the Admiralty Dock- 
yards, Munition Works, Aeroplane Factories, 
&e, 


in 1 1b. tins, 7, 14, 28 lb, bags, or bulk, 


“ABRADUM,” the new abrasive, 
“CHEMICO” CASE HARDENING 
COMPOUNDS, 
SOLDERING PASTE, 
“CHEMICO” RUST PREVENTER, 
RUBBER cu! eugae 





THE COUNTY CHEMICI ITY CHEMICAL CO., Lro., 
| BRADFORD ST. BIRMINGHAM. 


EXTRUDED BARS 
“DELTA” BRAND 


BRONZE, YELLOW METAL, BRASS, RED METAL, NAVAL BRASS, COPPER. &c. 
THE DELTA ITA METAL co., LTD., EAST GREENWI REENWIC i, LONDON, 8.x. 10. 


eee 





J. & E. HALL, Lt. 


Makers of OO, and Nig 


Refrigerating Machines 
Hallford Motor Yehicles 


10,ST.SWITHLW’s Laws, LOnDOX, 5.0.4 DaBrronp, Kure 





MUSGRAVE BROS. 


CROWN cee CUNO TY E 


“HYDRAULIC “PUMPS. 
ACCUMULATORS, 
==\RIVETTERS,PRESSES, VALVES 








STEEL WIRE ROPES FOR ENCINEERING. 
THE ENGINEERING TIMBER CO., L= 


11, VICTORIA STREET, WESTMINSTER, 8.W. 1. 
Telegraphie Address : ‘ Bntibeeil, Vie., London.” Telephone Nes. Vieteria 6073 and 4316. 
GLASGOW: 67, HOPE STREET. Telegraphic Address: Bntthesil, Casgew. 


STORES : 


SILWOOD STREET, ROTHERHITHE, 
LONDON, S.E. 











Telephone No, New Cross 38. 


ALL KINDS OF TIMBER 
for 
_ Engineering and Constructional Purposes. 











Safety Behind ‘Triplex’ 


—the only unsplinterable Glass. 

Successfully used for Goggles, Aeroplane 

and Automobile Windscreens, Windows, &c. 
CATALOGUE MAILED ON REQUEST. 


The ‘Triplex’ Safety Glass Co., Ltd. 


ALD Detracn (Managing Director). 
t Mpemaris teen, ‘LONDOR, W.1. 


Contractors to H.M. Government. 














PHOSPHOR BRONZE, 
GUNMETAL AND BRASS 
CASTINGS. 6e38 

- HIGH-CLASS STEAM FITTINGS. 
Speciality—SHIPS’ DECK. FITTINGS. 


JOHN M°ROBIE & SONS, 
94, Elliot Street, GLASGOW. 


Oa Admiralty List. Telephone: CENTRAL 12M. 
North-East Coast Representative; CHAS. RUTHERFORD, 
North Eastern Bank Chambers, Middlesbrough. 





J.BRUNDRIT 14 Water St. LIVERPOOL 





5 

stot 
Q 
4 


a: 
cH ane D. & J. 
aeet TULLIS, L«., 

Clydebank, N.B. 
See our Advert. page 105, last week. 6211 
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MANUFACTURERS OF 


BOILER TUBES 


LAP-WELDED CHARCOAL IRON. 


Annual Capacity 18,000 Tons. 
Address— 
Export Department, 
PARKESBURC IRON CO.. 


17, BATTERY PLACE, 


NEW YORK. 
Or 


R. S. COTTRELL, 
3, Leadon Wall Buildings, 


LONDON, Englaad. 
Oasie Appaess—STAPHLY, NBW YORK. 


Catalogue Export No.2-A mailed on application 


OXY:ACETYLENE 


WELDING 
AND 
CUTTING PLANT 
MANUFACTURERS. 
COMPLETE EQUIPMENTS. 


MeGOWAN, WILD & 60.,). 


Lower Hurst Street, i 
BIRMINGHAM. ; 
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nm Bros., Ltd. | 
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IS OBTAINED BY THE USE OF THE 


EXHAUST STEAM INJECTOR 


FOR BOILER FEEDING. 


DAVIES & METCALFE, [T. 


ROMILEY, near Manchester. 


Telephone: 219, STOCKPORT. Railway Address: ROMILEY, G. C. & M. Riy. 


ELOSS & DUN OA NM. 


MARINE ENGINEERS & BOILERMAKERS, 
WHITHEFINLD WORES, GOVAN, GLASGOW. 


ADMIRALTY CONTRACTORS. Tetecrims: “ WaiTeriztp, Giascow.” 


— 
a 


nm YORKSHIRE COPPER WORKS «= 


Have Supplied Tubes for the following Dreednenghts, vis. — Lainps. 
“Queen Mary,” “Audacious,” “Princess Royal,” “Iden,” “Monarch,” “ V.,”. “Thanderer,” “Orion,” “ Oonvarion, “ Oanqueror, “Benbow,” “Hew Zealand,” 


SOLID COPPER. 


=. TUBES = 


SOLE MAKERS OF *“*BEMLAL” BRASS CONDENSER TUBES. 


Se ere 


Telegrams: “EXHAUST,” ROMILEY. 


Tee an 
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EONVEYOR- ‘ELEVATOR GF 


BULL BRIDGE WORKS, 


Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT. 


a 



























” Sa 
GYROSCOPIC 
GYROSCOPIC AUTOMATIC 
SHIP COMPASSES BM controt For 





| STABILIZERS AEROPLANES | 





SPERRY GYROSCOPE CO.LTD. 
/5 VICTORIA ST.LONDON.S.W.1 











SMITH & COVENTRY, L'® 


NMA NHMES TER , 


Sat Cane 


€ an yh> SPECIALITY 
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Codes > — 
“SIMONS, RENFREW.” ABC Gm Exmom 
SIMONISM, LONDON.” SSeTr's Ce Enen 


‘were SMONS” oS 


TRAILING SUCTION HOPPER 
DREDGBRS. 
OF ALL DESCRIPTIONS AND UP 


Te THE sta CAPACITY. PAT = NT aQoLD “aoa 


Coastructors of HOPPER BARGES. 




















FERRY STBAMERS. 
HOPPER AND BARGB- | 
LOADING BUCKET DREDGERS, GC U = Fy REPLACE pee ts FOR EXISTING 
BARGE-LOADING, REDGERS. = 
RECLAMATION AND “SIMONS” 
CUTTER SUCTION DREDGERS H O P P E R INVENTORS AND FIRST CONSTRUCTORS 








BLEVATING DECK PERRY STEAMBRS. 
Proprietors of ALFRED WATKINS’ 


BRITISH PATENT for ROTARY SPUDS. LONDON OFFICE :—83, Victoria Sv 


W=SIMONS ix: DREDGERS RENFREW aan 


@® HIGH VELOCITY GEARING. “22% col!" 


NOISELESS RUNNING, 


Specify Gears. 


DAVID BROWN & SONS, L™ 


LOCKWOOD, 
Increasing Speed Gears driving Turbo-Blower from Diesel Engines 22° 


* 2700 ""™ 6601 HUDDERSFIELD. 


IMPROVED VACUUM BRAKE APPARATUS. 


“CRAB” CYLINDER AND RIGGING 


(RPA TIM TED. ) 






































GREAT SAVING NO BRAKE 
IN WEIGHT SHAFT. 
OF RIGGING. 

VERTICAL 

BLOCK STRESS ON 
PRESSURES UNDERFRAME 
COMPENSATED. ELIMINATED. 











THE CONSOLIDATED BRAKE & ENGINEERING COMPANY, LTD. 


is, DEUAN’S YARD, WEST MiINSsSTI_ZN, s.w. i. 
Telegrams ~~ Vacuo, Vic, London. Phone :—Victoria 39877. Code :—A BC., 5th Hdition. 
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| SANKEY 


SPECIALITIES 


Aeroplane Parts. Heavy’ 
& Light Steel Stampings 


Hydraulic Steel Pressings 


Special Steel Sheets for 
Engineering, Electrical, 


and Hardware Trades 
(Hydraulically flattened) 


Pressed Steel Foundry Ladles 
Sankey Steel Motor Wheels 
Steel Filing Cabinets 
Steel Storage Bins 


JOSEPH SANKEY 
AND SONS LTD 


REGISTERED OFFICE: 
BILSTON 


Telephone : Bilston 115 (5 lines). 











WORKS : -- 
BILSTON: ETTINGSHALL: WELLINGTON 
Albert Street Works; Manor Street (Shropshire) 


Bankfield Works. Iron Works. Hadley Castle Works. _ 








ON ADMIRALTY AND WAR OFFICE LISTS. 


PEGLER BROS. 2 CO. (Glasgow), L™- 


Registered Office: 


54, BROWN STREET. 
Works: 


BRIDGETON SMELTING WORKS, FORDNEu STREET, 


GLASGOW. 


. BRASS & IRONFOUNDERS. 
| High-ciass Engine & Boiler Fittings. 
ii) METAL ALLOY MANUFACTURERS. 


All Classes of Non-Ferrous Ingots. 
———o0—_ 6835 
GUNMETAL.”: "PHONE: 3240 CENTRAL. 
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PAISLEYS 
BOILER SUITS 


are celebrated throughout Great Britain 
and known to Engineers over the whole 
world. The figure represents a SPECIAL 
SUIT much in favour with Boiler in- 
spectors, and supplied by us to many 
of the leading insurance Companies in 
Scotland and England. 


InsPecror’s Borer Suits, to measure, in Drab 


Jean, and Drabette ... ... so. = sono 16/6 and 18/6 
do., Double Knees and Elbows .. ose 1/6 extra. 
“Ordinary Steck Sizes, Ready made ... .. %6/+and 17/6 
Double Knees and Elbows... 1/6 extra. 
Orpinary Borer Surts, buttoned straight down 
front, in Blue Dongaree, and Brown Denim, 
Detachable Buttons... |... .. . 8/6, 9/6 £1176 
Brown and BLUE AMERICAN DRILL Bower Surrs, 
NOD he aie oh aah > ete 11/6 


Tan Duck Borer Sutrs (Hood "Od. extra)... ... 

Brown Gov. Jean BorLer Suits 11/6 

Ware Borer Suits,86, KHAKI BomerSurrs 8/6and 106 
Bo1ier Surrs to measure, 2/e extra. 

Brown and Brus AMERICAN DRILL JACKETS... 





TROUSERS ... Be 
Brown and BLUE AMERICAN DRILL areas 
Trousers(Americanshape) ... «+ 6/- 
Lone CLEANING OR OFFICE a L son 
Khaki Drill ... —... ~- 6/12, 1181, ar es & 1016 
BLUE DoyGAREE JACKETS ‘ mm 
Brs TROUSERS o- ie 5/3 — 58 
Loxe CLEANING Sr. CrisPry Coats, in Drab or 
Stone Shades, wide fitting ~-- G11 tol7/6 
Lone CLEANING Sr. Crispin Coats, in Black ... B 
LUE DonGaREE Coats oh ae’. ae ee 
INSPECTOR’S SUIT Ee  aiet atl 
w tea Coats TAL to 106 
omMEN’s KHAKI and BLUE OVERALL ‘ 
INSTRUCTIONS FOR ins. Women’s KHAkI OVERALL SMocKS, with Belte : $11 
SELF-MEASUREMENT. Caps to match in the most suitable shapes each 934. & 10)<. 


Length from centre of back ESTIMATES SUBMITTED. 
to wrist(arm slightly bent) 
Length of arm (inside)... 
Length from fork to bottom! 
of leg(iuside measurement); 
Length from Armpit to 
bottom of Trousers ove 


POSTAGE.—Purchases over 10+ Carriage Paid in the U.K. 


ILLUSTRATED CATALOGUE FREE BY 


PAISLEYS [> 





Width round chest ... cond 
Width round waist ... soe 
Width round seat ... - 
Width round thigh... J 82/96, Jamaica Street, GLASGOW. 
Width round bottom of le (CORNER OF BROOMIEBLAW). 
Please rae height— Telegrams—“ OUTFITTER, GLASGOW.” 





ins Tel.—_CENTRAL 5097, 5098, 8574. 
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BRIGHT DRAWN 
STEEL BARS 


(Free Cutting). 





We can supply large quantities of Hexagon 
and Round Bar in various sizes from stock. 





Send your enquiries to :— 


W. MARSHALL & CoO., 


Ellesmere Works, 


HULME, MANCHESTER. Ls 


Quick deliveries guaranteed. Tel. 662 Trafford Park. 











= THORNYCROFT = 



















CARGO & PASSENGER BOATS, 
HIGH-SPEED CRAFT. 
SHALLOW-DRAUGHT BOATS, 
MARINE MOTORS 


AND 
MOTOR BOATS, 








ENGINEERING and SHIPBUILDING WORKS, 
:: WOOLSTON, SOUTHAMPTON. 

















FOR REMOVING SCALE 


from Babcock, Stirling and other Water-tube Boilers and 
Evaporators, also for Lancashire Boiler Scaling and 
Rust removing—there is no tool made to equal my 


SKATOSKALO, 


Pneumatic Tube Scaling Tool 


Simple, strong, speedy, reliable— 
these words describe its 
efficiency. 


Frank Gilman, 


(SOLE MAKER) 
Lightwoods Hill, BIRMINGHAM. 
















6587 





Illustration shows a battery of one Muffle and two In-flame Coke-fired 
Deep Regenerator Oven Furnaces for Annealing and Heat-treating 
steel components. The material, when sufficiently heated, is 
withdrawn from the Furnace Chambers and travels down a 
metal shoot into the oil quenching tank seen im the foreground. 


RICHMOND’S manufacture all types of Coke and Coal 
Fired Furnaces for Annealing, Case-Hardening, Hardening, 
Enamelling. Heat-treating, Billet Heating (of hearth and 
continuous types), Metal Melting, etc., each embodying 
special features of fuel economy and temperature control. 


The RICHMOND 


GAS STOVE & METER COMPANY, Lid., 
General Offices and Works: Academy Street, WARRINGTON. 














| Head Offce - CAXTON HOUSE, LONDON, S.W. 1... 


ex 





London Offices : 132, Queen Victoria Street, E.C. 4. 5558 





- 


ees 
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CHAINS 











FO the transmission of 
power by direct drive from 
motor, etc., Chains offer many 
advantages over other methods 
of driving. They are positive in 
action, give even turning, main- 
tain high efficiency throughout 
the life of the drive. They run 
silently. Reduction of centre 
distances, widths and diameters 
effect considerable saving in 
ce. Run without tension on 
hain, therefore, without undue 
pressure on bearings. 


Our whole output to-day is 
de we for War purposes ; no 

rders can be executed therefore 
unless accompanied by priority 
certificates. We shall, however, 
be pleased to advise you on any 
post war proposition. Why not 
acquaint yourself with the 
advantages. of Chain Drives in 
this connecticn. | Our booklet on 
power transmission, which may 
be had gratis, will post you on 
other advantages, chain types, 
sizes, etc. 
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BRAMPTON BROS. LID 


Oliver St. Birmingham. 





|SILVERMEDAL, Inventions Exhibition London. 1885. GOLD MEDAL. Paris,1900. 


MERRYWEATHERS’ PATENT 
Water-Tube “Safety” BOILERS. 


BHP. ro 260 HP. 
Fie Por COAL, WOOD, or OIL PUEL 


The Ideal Beiler for 


EMERGENCIES 
and for all cases where 
Lightness, Portability, 
and Small Bulk are 

essential. 


A large user of Merryweather Boilers 
in the East says they are easily 
worked and kept in erder by Native 
labour. The Boilers were wsed under 
very severe conditions, on bad water 


- beets a hs and for | riods. 
This Photograph (dies = Up Country,” wpeais “2 ™ Ushieen —- wot 
and Portability of Merryweather Bo ESTIMATES SUBMITTED. 


MERRYWEATHER @& sone Lta., Greenwich, S.E. 10, London. 














CAREY TRANSMISSION PUMPS 





VARIABLE CAPACITY. 





HIGH PRESSURE—HIGH SPEED. 





6701 


VARIABLE PUMPS & MOTORS, LTD. 
229) GREAT DOVER STREET 
LONDON, S.E. 




















THE riag.aale VALVE C°  revecrams 


COLONIAL HOUSE WATER STREET. VALVE 
LIVERPOOL. 





_GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


orien scot BEDFORD. 



















Iilustrated Descriptive Price List free on pesto = 


GRAND PRIX and GOLD MEDAL; Franco-British Exhibition, London, 1908. 














GRAND PRIX. Buenos Aires Exhibition. 1910. 6465 
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SEND all Hydraulic Machinery Enquiries TO US 








EYDHRAULIGC 


FLANGING PRESS 


With Adjustable Head and Two Vice Rams. 





SUITABLE FOR A VARIETY OF PURPOSES. 





HOLLINGS & GUEST, Ltd., 


Thimble Mill Lane, Birmingham. 6264 














————$$—$_———= 








Telegrams : 
PRECOOLER, 
SHALFORD. 


‘ 













of every description. 


Chimney and Open 
Type Towers. 


Spray “Unic ” 
Coolers. Steam Traps. 
Oil Separators. 
gy Dry and Wet Air 

Ay Filters. 





Telephone : 
27, SHALFORD. 


























— The StrongArm 


which carries 


the Vital Arm 
— Transport 


MICHELIN 
TYRES 


MICHELIN TYRE OO. LTD. 81, FULHAM ROAD, CHELSEA S.W.3. 





PECI: : 
COLLIERY, MINING AND 
CEMENT WORKS PLANT 


CRUSHING anp GRINDING 
PLANTS 425 Feaniiisens 


TILISERS, 


ae 


, enn ae 
STANDARD BALL GRINDING MILL. 


us your Enquiries 
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“HALLGIDE” 


CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manafacturers of— 
MILD - i} PLATES, ANGLES, Zed Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
Bridge Building, and other constructive purposes. 
CASTINGS “ uA kinds ee enh eae a for Ship Stema, 
Sterns, P 


RAILS, meng ae deg 

AXLES of ity, to meet the requirements of Home 
and ways. 

TYRES .—Leoeomative Carriage and Wagon, to all requirements, 

OPEQGIAL OTEEL of all kinds for constructive purposes. 


STEEL COMPANY o SCOTLAND 


25, ROYAL EXCHANGE SQUARE, LIMITED. 


GLASGOW. 












RAILROAD WREOKERS, DircHers, Buoxers, Erc. 


Saat THE BROWNING CO., Cleveland, Ohio, U.S.A. 


BROWNING 
in 7 LOCOMOTIVE CRANES, 























COM M ER 
reco: CARS 


We invite correspondence 


present =k pe potential = 


Commercial Cars Ltd., Luton, England, 








6676 
—> 








Metal Scrap BALLING 8 BALING PRESS 


Brit. Pats. and No. 
No. 
110556 5250/15. 





- 


Asused in Government Factories, Munition Works, Can Factories, Stamping Sheet, 
Metal and Wire Drawing Works, Scrap Yards, Rolling Mills and Town's Yards. 


S ALV AGE ! Don't Scrap your Broken Tangs Tools! Repair- 
in 


g or Replacing them is unnecessary, for our 


NON-SLIP 


AUTOMATIC DRILL CHUCKS 


For Taper Shank Drills 
grip on the sides of the Shank—not by the tangs. They pay for themselves. 








/ 
No Collets. No Keys. 





Drills can be changed in two seconds without stopping the spindle. 
WRITE FOR LIST. 


THe CANADIAN-AMERICAN MACHINERY Co.,Lp., 


Manufacturers and Dealers in Special Machinery and Appliances, 
8, Bouverie Street, Fleet Street, London, E.C. 4 


Telephone :—6926 Central. Telegrams :—Prodigious, Fleet, London. 








Ae 
Tere ater 


eRyie 
PATERSON SYSTEM OF 
WATER PURIFICATION 
hiLT RATION 
SOFTENING 
CHLORINATION 
Has been extepsively 
adopted for the treatment 
of public dripking sapplies 
Plants recently installed « 
under construction 
ExcEED 100.000.000 GALLONS 
PER DAY. 


A terc ra\ a 


jv LLL me 
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OaAMmMmrss NutT-LoV0kz) 
7 is Reliable for Bolts, Spindles, @¢e. 


- 








—_—s 


NO 
-' DRILLING. 


EDWARD £. GAMMISS, 160; Aima stroct, WEST HARTLEPOOL. 


ric BRADLEY 3-ROLL MILL 


PHOSPHATE ROCKS, 
LIMESTONE, COAL, . 
PORTLAND CEMENT, 
ORES of all kinds. 


REQUIRES NO AUXILIARY APPARATUS 
FOR FINISHING PRODUCTS. 





6710 
SPRINGS. 














SATISFACTION QUARANTEED. 





Full particulars on application to— 6512 


=” BRADLEY PUIVERIZER 6O., 


37, WALBROOK, LONDON, E.C. 4. 


Thomas Turton & Sons 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL. 


Tool Steel. 
SHEAF WORKS, SHEFFIELD, 


Od 7813 


London Othe: 90, ARNT? STREET, EC. 

















——— 
a 


- Magitying Thermometers 


For READING Wall a EASE 
TEMPERATURES from a DISTANCE. 











STRONG, ACCURATE and RELIABLE. 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES. 





3 ss oS oF *-A-_ 2. ee 


Adopted with odie in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

also Sugar Refiners, Gasworks, Breweries, 
Heating Plante, Baths, &c., @e. 


State your roputveialj ows tints idle ie 772 


x. SUGDEN, iI.d. 
180, FLEET STREET. LONDON. €.c, 








OCoMPARATIVE ILLUSTRATION OF AN ORDINARY THERMOMBTER AND ONB 
or Our Many Types oF MaGniryive THERMOMETERS. 














| 





H ACETYLENE EQUIPMENT. 6%. | 


: FORMERLY 
THE ACETYLENE ILLUMINATING CO., Ltd. 


(The Pioneers of the Oxy-Acetylene Industry). 








MANUFACTURERS AND SUPPLIERS OF 


Oxy-Acetylene Equipment & Accessories 
OF ALL KINDS. 


HICH PRESSURE SYSTEM: 


Dissolved Acetylene, Cylinders , ‘ 
and Gas Blow-pipes, &c. 


_ LOW PRESSURE SYSTEM: 


Acetylene Generators, Purifiers, Satety 


Valves, Blow-pipes, &c. 
(Trade Mark « ENDAZZLE.”) 























Address :-— 
268 & 270, SOUTH LAMBETH ron 
LONDON, sw. Bb. 
Branches in all Industrial Centres. 


Telephone; Buixton 2171 (3 lines). Telegrams; “ Bwpazziz, Lorpom.” 

















“JOHN BULL 
PNEUMATIC TOOLS & 








6510 


No. 2 DRILL AND REDUCING GEAR 
FOR HEAVY TAPPING. 


PNEUMATIC 
ENGINEERING CO.LTD. 





THE 





HOWA 


” EASTBOURNE. 
Pith Do 








—~ 








ENGINEERING. [June 28, 1918. 


——__——- 
Se 


- HONE’S: Patent’ « CHL ASTINGS: 
SINGLE-CHAIN SPOON TYNE GRAB. cen baie tad Balle Roestings 
= Highest Awards wherever Exhibited. STEVEN« STRUTHERS 

LABOUR- “SAVING MACHINERY. See our Iliustrated Advertisement om June 14 

During the pregmme phortegs of labour, all and July 12. 

Contractors 

should adopt at once Hone’s Patent Grabs, 
made in various types.to suit requirements. 


All particulars’ as to price, &¢., may be obtained from the WIREWORK 


SOLE MANUFACTURERS :— 5837 FOR A 














il ate Po ee 


GUN | 


bought of par into fu 
HUNT @&. MITTON, Ltd. 


ENGINEERS BRASSPINISHERS, 


Ogzells Street North, SIutaIOIAM. , 


HAIGHS (OLDHAM) LTD. 


(@ermerty W. B. HAIGH & OC., Lee.}, 
MANUFACTURERS of 


Lathes, Milling Machines, 
and Woodworking M Machinery 


@F ALL TYPES. 
Bee our lange Advertisement alternate saiguct 


VAUGHAN CRANE 
Co., Ltd., GZ) Manchester. 


Travellisg Cranes—Kuoways— Pulley Bictks: 
Bee illustaated Advert. altertiate weeks. 


Diese: Encines 


(POLAR TYPE) 
FOR ALL PURPOSE + 
(Land and Mafilion, | 
Gee Mustrated Advert. last and next week.” edb: : 


f 
t 





























BOILER MOUNTINGS 


For orgy HY ATIONARY 
‘4 Land PORTABLE NES and BOILERS. 

















YOUNG'S “EASY-FIX”’ 


RUNWAYS 


“For 6 cwt. and 10 cwt. loads. 
Readily fixed to existing joists 
LABOUR-SAVING 


INEXPENSIVE. 








FRICTION 
CLUTCHES | 


YOUNG COMPANY ““CF5—"> 


PROTECTED FROM. DIRT AND fel, VICTORIA STREET, LokeoU, swt. 


GRIT BY DUST-PROOF BOXES. 
ITS MATERIALS IN. NO. WAY 


AFFECTED BY. AGE. LITYPE WRITERS 


Guaranteed Second-hand aad Rebvilt. 
66 ALM ETT 99 Largest Selection in the “North. 

MANUFACTURERS OF O°. REPAIRS on true PREMISES 

LOCOMOTIVE & CAR ) can be depended upon for uniform service, 


SPRINGS | which would not be possible if it contained | i st prices civen yor 01d Machines 
Te Continental Spodifications. _ wubber or other vegetable substance. fi 
» “PALMETTO” Packing reaches the Ben Jounson  Co., Ltp., York. 
Address— consumer in the same condition that it 
Export Department, leaves the manufacturer. oath 
PITTSBURG SPRING & STEEL CO., 


17, BATTERY PLACE 


mace || “patmerros" ca cam | \| | CONDENSERS 








Le asad 














Repairers on War Office List. 6810 




































Or Let us send you a free working sample, Our Speciality 
R. ne ptt pe it will prove our claim that it is the most ————— 
i outlet S ‘economical Packing on the market to-day. hes the simplest pew 
Gable Adéress—_STAPELY, NEW YORK. we pieces 
KINGFISHER, LEEDS. vet OONDENEERS 


For use where water is 

scarce. Save both fuel 

and water to the extent of 
30 te 60 per cent. 


Whe Actwal and Largest Brittshh Makeve of = W. F. JOHNSON « CO. 7 


LU B R | CG AT 0 R $ . m3, Clerkenwell Road London, E.C. 
axp LUBRICANTS $3.32. 
= KINGFISHER 


Me | BLGH SPEED 
byt thet ene : 


We can dive you Prompt Deliveries 


fF High Speed Twist Drills from 
Ral Sates “Sto ck .ASK for Stock List : 
seus) APS ries Oro 0M ESCO Ohae Peme || LEDWARD & BECKETT, Lt 
KINGFISHER, iff, LEEDs.| aaa MANOR WORKS sncrricin jleres chose, warmer 

















Lanes NUMBERS OF BOTE 


ecified leading 
sp by the . 


6625 
Also makers of all kinde of 
JET APPARATUS 
for Water, Arr & STxraM. 


tmproved Improved Steam Blowers 


Patent Avtomatie Three for burning dust fuel. 
way Valve. 
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GRINDING MILLS. 
SMEDLEY BROS., Lto. 











Better Driving Power 
is assured 
by installing 


Browett-Lindley 
STEAM ENGINES. 


We specialise in the manufacture of Steam Engines. 
By specialising, we are able to carry efficiency to its 
highest point. 

BETTER Dniving Power—that is our aim. Con- 
stantly improving—always striving to construct an 
Engine that shall be better than our own or anyone 
else's. previous best. Better Design—Better Ma- 
terial—Better Workmanship— Better Finish—always 
something Better, even to the smallest detail of 
construction. 


It is the spirit of Progress. It has helped to make 
“ Browett- Lindley” Steam Engines what they 

are to-day—the best on the market. - It 

will maintain them in their premier 

position. 





642 


BROWETT, 
LINDLEY 
® CO. LTD., 


PATRICROFT, 

MANCHESTER. 
London : 

Amberley House, 


Norfolk Street, 
Strand i. 


Glasgow: _ “Sandon,” 
Westerten, N.B. 
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Belper, Derbyshire. *” 





yee: ee 
Re Sa 


CENTRIFUGALS, ‘ 





‘FILTER PRESSES, 





or DRYING MACHINES 


To :— 


Manlove, Alliott ¢ Co., Mi. 














- - «= Engineers, + - - 
NOTTINGHAM. 
London Office - 41 & 42, Parliament Street, S.W.1- 
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\ pig 3000 TONS MONTHLY. 


in “s 4 


alg 


ha ih We 


Wakefield Patent 
MECHANIGAL LUBRICATOR 


~ Saturated and Superheated Steam, 
Gas 8 Oil Engines, Air Compressors, 8c. 











ENGINES NOW FITTED WITH 
Nearly : WAKEFIELD LUBRICATORS. 


C.C. WAKEFIELD 8 CO.,Ltd., 


Wakefield House, Cheapside, London, E.C. 2. 























ROUNDS———HEXAGONS———-SQUARES 


TO CONFORM TO ANY SPECIFICATION. 


HALESOWEN STEEL CO., LTD.,” 
HALESOWEN, nr. BIRMINGHAM. 


CO. REFRIGERATING MACHINERY 


OF HIGHEST EFFICIENCY 
AND DURABILITY. 





























A shipbuilding crane must be fast, durable and safe. 
The output depends upon the speed with which the 
material is handled; and also upon the crane working 
continuously, as frequent breakdowns area big handicap. 
Then the crane should ave a large overload capacity in 
case the men misjudge the weight of the load or the 
radius ; accidents are very costly. 

Brownhoist Cranes are fast, they are durable, and they are safe. 
37 years’ records prove it. 


They are made in different types and sizes to meet various require- 
ments. Write for Catalogue I. 


Inquiries should give gauge, capacity of load and radius to be used, 
and nature of work. 


The Ucown-iéiins Machlades Co. i 


Cleveland, Ohio, U.S.A. SEAGERS, DARTFORD. 26, DARTFORD. 


Eaglacers and Manefactw-ers of Heavy Dock Machinery, 
Bridge Cranes, etc.. as well as smaller Cranes and Hoists. 2021 D 
Cable Address “ Brownhoist.” =9 
J esse 


BROWNHOIS 1 DARTFORD. 
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, : | “Vv ILVALLE ” in 
7 IF SO 
“soln ConstrucTED. © > — Rhone vee |“ DONOTFORGET|] JIG, GAUGE & TOOL-ROOM WORK. i 
AUTOMATIC wate) | RANSOME BRITISH MAKE. | 
N° J N° 9 i 
F wosmincne gat = “MINERS |) TYPE TYPE 
(uc osm ARE MIXING WITH WITH 
si CONCRETE PLAIN SWIVEL 4 
| FERTILIZERS TABLE. TABLE. i 
| ORES LEVER AND SCREW { 
| GLASS POWDERS ||} SCREW i \ 
TAR MACADAM BY HAND. t 
a co VERTICAL i 
POWER. MILLING 1 
de, &e. ~ ATTACH- r 
lll MADE FOR MENT AND 
|] BENCH DIVIDING | 
BRITISH OR _ HEADS i 
; THROUGHOUT ||} COLUMN ) SUPPLIED. } \ 
RANSOME-verMEHR MACHINERY CO., Ltd,, ||| WV- A. - WALBER & co.,| | 
2, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. 1. WESTMINSTER, S.W. 1 | | 
as and San, VETOMA ase VERMENMIGO: LONDON, ||| Teleqrams—-VILVALLE, LONDON?" 8 "Tlahone No. 3180 Vira Sa ' 





“RAPID” JICSAWING MACHINE| WARNING. 


WITH FILING ATTACHMENT. 








Four years ago you would not believe in the German ; 

Menace, but events have proved how serious it was. | 
| 
4 


Their commercial. prepared- 
hess is now just as serious. ‘Will 
you be caught napping a second 
time ? 


You, are, urged to capture | 
their markets, but. you cannot i 
do it with antiquated methods. | 


There will be «untold oppor- 
tunities after the war, but there 
will be rivals at home as well ) 
as abroad. | 


Be prepared: for all comers, 
and -let.us equip you with the 
latest and most effective ease 


Specially designed 


for sawing dies, 
TiLTING TABLE 


templets, etc., out 
IBin. x 16 in. aie. 


of any metal, & for 


finishing by filing. 





Press C2 7. 


POWER PRESSES, SPINNING LATHES, 


DIES and TOOLS, Etce., 
For SHEETMETAL WORKING. 


HORDERN & eo 


Epwarp G. HerRBert, Ltp., 6218 A. W. HORDERN (Proprietor). 


Atlas Works, Levenshuime, Manchester. Telegrams —" TestEp, MANCHESTER.’ Sacbintet ST. M ARY'S, BIRMINGHAM, ENG. 


22S ee Ak 








7 
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-.Re SOLDERING. 























High pressure gas for 
High pressure work. 
The .K.B. High-pressure gas 
SOLDERING IRON 


(Internally-heated ) 


is being extensively adopted by many of the leading 
Munition Works, Factories, &c., throughout the country. 


ARE YOU ONE OF THEM ? 
JAMES KEITH & BLACKMAN 


COMPANY, LTD. 
27, Farringdon Ave : 


Bieteiime 


IRON CEMENTS 


Make permanent repairs of steam, water or 
e@ leaks on iron and steel castings, beilers, 
engines, tanks, etc. 

Every Engineer and Foundryman should 
have a copy of our new 144 page illustrated 
lastruction Book. It is free. 


WALTER P. NOTCUTT, LTD., 
8, White Street, Moorfields, London, E.C. 





























LONDON, E.C. 4. 


652 































Large stocks on hand ready for 
immediate delivery by 


Mesers, F. A. PULLE! & CO., 
43, King William Street, London, B.C.;_ 
Messrs. RICHARD LLOYD & CO., 
Steelhouse Lane, Birmingham ; 
WALMSLEY ENGINEERS’ SUPPLY CO., 
23, King Street West, Manchester; 
Messrs. ANDREW McLEAN & CO., 
109, Main Street, Bridgeton, Glasgow ; 
Mr. JOHN TAYLOR, 
10, Strand Street, Liverpool. 
O 5108 


BEWARE OF IMITATIONS. 


Send for New 
No.5 Hiustrated Instruction Book 





LABOUR SAVING 
APPLIANCES. 


WE MANUFACTURE MACHINERY 
FOR THE TRANSMISSION OF 


ALL KINDS OF MATERIAL. 


BARRY, HENRY 


& Co., 


LIMITED. 


an 





WORKS: ABERDEEN. . 


London Office: 155, FENCHURCH STREET, E.C. 3. 


STEAM-CRANES. 























FIGEE LTD. HAARLEM 
= HOLLAND 
SOLE BRITISHAGENT: BJ-ALLISON 
TOWERCHAMBERS, JIS LONDONWALL, LONDON-E-C 
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OIL FIRED | 
ANGLE FURNACE 


Is especially suitable for SHIPYARDS, etc. A working heat can be 
obtained within 45 minutes of lighting up from cold, with low fuel cost. 
e illustration shows 40! x 2’ 6” size. 


Ask for FORGE FURNACE LIST, wide range of other types, 
mentioning Department N. 


Sole Makers— 

ALLDAYS & ONIONS EXcinexnine Co., Lid., BIRMINGHAM 
Indian Agent— and at 

Alfred, Herbert: CALCUTTA, so 58, Holborn Viaduct, LONDON. 










excopting BOM eaY ‘Presidency. 





























FEED 
PUMP 
CONTROLLERS 


—_— 


MASON 
REDUCING 
VALVES - PUMP GOVERNORS 
anp PRESSURE REGULATORS 



































RELAY REDUCING VALVES : 
and SURPLUS VALVES 








Satisfaction guaranteed. We have had many years 
experience in all forms of Pressure Regulation and 
Control, and would be pleased to consider any 
set of conditions you may like to submit to us. 


Crosby Valve & Engineering Co., Ltd., 


147, Queen Victoria St., London, E.C. on 

































Flavel's 
Leamington Refuse Destructor 


= 
= 
= 
= 
= 
= 
=| 
=> 
= 
= 
= 
> 
= 
= 
= 
=> 
= 
= 
a 
= Fiavel’s have in stock ready for immediate delivery a 
SS number of 783 size Refuse Destructors. 
= 
= 
=| 
= 
= 
= 
S 
= 


The number 783 size has a capacity of 12 cwts. in 10 hours. 
The body is 5ft. 3in..in height with a diameter of 2ft. 7 in. 
The fire grate is 1 ft. 8in. in diameter and 1 ft. 1iim. in height. 
_ A sixfoot length of Flue Pipe is supplied with the destructor. 


The price of 783 Refuse Destructor is £23, and it is sent 
Carriage Paid to any Railway Station in England. 


A large number of Munition Works and various departments 
of the Government use Flavel’s Refuse Destructors. 


A few smaller sizes are also in stock, Full particulars will 
be sent on application, 


Sidney Flavel & Co., Ltd. 


“D2” Dept., 6827 


Eagle Foundry, Leamington. 
; IAA 


cr 











“GOLDEN WALKERITE 


JOINTING ?” 


\fis0 please send sixe of Hange tr- 


JAMES WALKER & ‘C° LT 
LION WORKS. GARFORD STREET 
POPLAR .LONDON.E 


CONTRACTORS TO H.M GOVERNMENT 
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CHADBURN’S 


(Ship) Telegraph Co., Lid. 


“DUPLEX” GONG TELEGRAPHS 


Fitted on over 10,000 Vessels. 


TELEGRAPHS FOR STEAMERS 
OF ALL TYPES. 


RF 


+ 25ers GR Ate se 





DECK TRANSMITTER. 
PATENT SPEED AND 
DIRECTION TELLTALES 

FoR TURBINES. 





GLASGOW: 4, 


f 
ity 
Hi: 


BELFAST: 38, Donegal Quay. 
gen wire grea 6543 








THESTEEL PIPE GOMPANY, 


KIREKCALIL DY. LIMITED, 


Telegraphic Address :— 
AQUILENTUS, KIRKCALDY, 





Exhaust Pipes. Steel Chimneys. 
Staraped Steel 


and Angle Flanges. 


Water Mains. 
Gas Mains. 











Special Pipes for Electric Stations. 





LONDON AGENTS: JOHN WILSON & CO., 39, Lime Street, EC. 











na 





THE 


METALLIC MANUFACTURING C° Lp 


ARDROSSAN 






Telephone: 
No. 91 
Ardrossan, 


Telegrams: 
“Jointing, , 
A. urossan. 

















Glasgow Office : London Office : 
54, GORDON ST. 104, MINORIES, E. 








Contractors to H.M. Government. 











MANUFACTURERS OF 
Metallic Dise Valves for Pumps. 
Corrugated Metallic Valves for Pumps. 
Corrugated Metallic Jointing Rings, 
Seamless Copper Jointing Rings. 
Copper and Asbestos Jointing Rings. 
Manganese Jointing Paste. 

Fibrous Metallic Packing. 















Our MeTaLtic VALVES as 
PRESENT IN USE IN OVER?ZOOQ 
WARSHIPS IN THE Britisn Navy 


ENMAN & GO., L” 


Caledonian Boiler Works, 2 asoew. 
LONDON OFFice: 118, CANNON STREET, E.C. 4. 
MAKERS OF ALL TYPES OF 


STEAM BOILERS 


for pressures up to 
4 250 Ib. per square inch, 


AVERAGE OuTPUT: 


ONE BOILER PER WORKING DAY. 


: es On Admiralty, War Office and 
India Office Lists. 
CONTRACTORS TO HOME, 
COLONIAL AND FOREIGN 
GOVERNMENTS. 


Corrugate! Metallic Joints for Steam, 
Hydraulic, Oil, and Blast Pive J: int. 


Motallic Multiplex Disc Valves for Pumps. 




















TRLUGRAMS: 
PENMAN, 
GLASGOW. 





ABO and 
Rogineering 
Telegraph 
Codes. 








6472 
Always .a number of New Steam 
Boilers ready for 








Cyprus ws ROAD, BOOTLE, | LANG. 





IMMEDIATE DELIVERY. 
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| 
KENYON : Beacon”. a heal ediind tonne wonbvtnes the see VICKERS' | 
OIL FILTER) RXR Ss = = | 
AND had a 
WATER = GUILBERT-MARTIN, 9, Edmund Place. v : 
SEPARATOR. Tephene- = Alderagate, LONDON, E.C. rmorttniéiftizvox. Ws 2 yy, enapie 
— anata For high pressure and. to withstand cx gv EFFECTIVE 
ENGINEERS’ STORES. extreme variations of temperature A gv 
TOOLS. Are not affected by draughts or sea- & A No Springs Used 
ALEXANDER KENYON & CO. | |B and have frepollshed ends of « deep (Me B. R. VICKEKS (Leeds) ENUINEERING 
Victoria Bridge, MANCHESTER. 6758 ae eee ee claret tint. co., LTD., LRENS, 5320 











UMEC 


TO SCIENTIFIC INSTRUMENT MAKERS, 

SHIPBUILDERS, & ELECTRICAL, RAILWAY, 

TELEGRAPHIC, TELEPHONE, MOTOR and 
GENERAL ENGINEERS. 





' By our Chemical Engraving and 
Dividing Process we produce 

The UMEC INSTRUCTION and DIAGRAM 

PLATES, SCIENTIFIC INSTRUMENT DIALS 

and SCALES, NAYAL and MILITARY 

PROTRACTORS and CALCULATORS oz 

[VORINE, CELLULOID, EBONITE & METALS. 
Name Plates also Chemically 

Engraved on Matala, Ivorine, re 


UNITED METAL ENGRAVING 60., L LD. 


Contractors to the Admiralty and War Office, 


40, HIGH BRIDGE, NEWOASTLE-ON-TYNE. 


Gek 1988 Comtenl Telegrams: impression, Ws wenstiocefyme 














and gave your workers 
daylight throughout the | 
night what a wonderful | 
boon they would consider 
it. 








Yet Mazda Half-Watt Lamps _ give 
a extended lighting, equal in effect to daylight, as long as the 
Z switch is on, This boon of Mazda daylight brilliancy need cost 
| you no more than your present lighting, for Mazda Half-Watt » 


© TEAM GAUCE DIALS, 0671 
INDICATING MACHINE DIALS, &c. 


JAMES COOKE ‘a SON, 


8 & 6, WRENTHAM ST., BIRMINCHAM. 






















Speman in Dials. . . Est. 75 Years. 
° e . ° Phone: Mid. 1611. "Grema; « thésptens "Mire teghan. 
: Lamps give twice the lighting effect of the previous best metal 

ft filament lamps and consume no more current. 

4 OE LE, NY 

aa British 


Made. 


CASTINGS. 





HALF-WATT TYPE 
Electric Lamps 


ma gE ate ee. 





a1 Ve ave Specialists in Good Light ig. PROMPT 
e yh preevetes Scient ific i motig DELIVERY. 
a tances and ws as weil as 
| . dr amps, Zi pee Bok one 
+ Lighting Advice Free. 





MESSENCER & CO.,L®- 
Ironfounders & Engloeen, 
- LOUGHBOROUGH. 


The 
British Thomson-Houston Co., Ltd., 


Mazda House, 
' 5 77, Upper Thames Strect, London, E.C. 4. 
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BUILDERS of CRANES 


MAND AND ELECTRIC. 
COMPLETE FOUNDRY EQUIPMENT 


Including 
CUPOLAS. LADLES, TUMBLERS, &<., 
LOCOMOTIVE JACKS, TRANSFER 
TABLES. 


Address— 

Export Department, 
WHITING FOUNDRY EQUIPMENT CO,, 
17, BATTERY. PLACE, 

NEW YORK. 
Or 
R. S. COTTRELL, oy 
3, Loadea Wall Buildings, 
LONDON, England. 
Canis Appress—STAPELY, NEW YORK. 
Catalogue 1 30-A mailed on application. 








WELDED WORK. 


Air Recelvers. 

Tubular Transformer Tanks. 
Electrical Switch Boxes. 
Elevator Buckets. 

Steam Jacket Pans. 
Hardening Pots. 

Water Tanks. 

Plating Vats. 


General Welded Work. 

Copper Pans, Cylinders, &c. 

Welded Boilers for Domestic 
Supply and Heating 
Apparatus, 


R. JENKINS & CO., 
(Estab. 1856) ROTHERHAM, 
YOrKS. 


HAUCHTON'S PATENT 
METALLIC PACKING 


For High-pressure Steam for 


MARINE ENGINES, 
PISTON AND VALVE RODS 


Up to 300 Ibs. Steam Pressure. 











FOR HIGH-CLASS 


MARINE AND WAVAL WORK 


To Admiraity Requirements. 
IMMEDIATE DELIVERY FROM STOCK. 





HAUGHTON'S PATENT 
METALLIC PACKING C®. L?. 








Telegraphic Address—“ Clyde, Hallside, Lanarkshire.” 


Telephone—1!7 Cambuslang (2 lines). 


“CLYDE” DOGS 


“CLYDE.” 






Largest 


British 
Shippers of 
all kinds of 


Nails, Tacks, 
and Spikes. 


* Scottie,” 





RELIABLE BRITISH DOGS. 


“CLYDE.” 


Sole 
Makers of 
“CLYDE” 
DOGS. 





CLYDE NAIL CO.,LTD. Works: NEWTON, Near GLASGOW. 


Agents—GILLESPIE & MAYHEW, 17, Billiter Buildings, Billiter Street, London, E.C.; E. TINSLEY & CO., Old Hill, Staffordshire. 














30, $y. MARY-AT-HILL, 
DON 6831 





| 








HEAVY TYPE OF ERECTING SHOP. 


STEEL-FRAMED BUILDGS, 
BRIDGES ROOFING. 


PRESSED 
STEELW Ries 


y 
seiiiesiiiiilinitisieal 

Specialities? 9) 5. 

ENGINEERING WORKSHOPS. , 


Telephone Bank, 117. eA 








y "ale 
CANNON‘ST. : 





a sys LON D ON.£c4 oe 


ae 


Toa IONS Ca 7 


BROCE 





peso Co stru ti 1 
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CLIFTON & WADDELL 


Oldest Established Firm in Scotland of — 
METAL SAWING SPECIALISTS, HIGH-SPEED MACHINE TOOL MAKERS 


JOHNSTONE, near GLASGOW. 





_—_— 
—_——— 


BAND .SAWS. HOT SAWS. 


CIRCULAR SAWS. — DISC SAWS. 





LATEST TYPE OF HIGH-SPEED CIRCULAR SAW. Will cut 90 Ib. Rail in 24 minutes. 6UR5 





OVER 1000 MACHINES IN USE. 


MUNITION FACTORIES 


EXPANDED METAL for DIVISIONS, LOCKUPS, 
REMOVABLE FRAMED PANELS, &c. 


Best and most Up-to-date Designs. 























14in. Diamond Mesh Expanded Steel. 
(Actual Size of Meshes.) 





For PRICES, SAMPLES, &c., apply to— 


tte EXPANDED METAL COMPANY, 1” 


Head Office: YORK MANSION, YORK STREET, si Wee LONDON, 
Telephones: Victoria 8809 (2 lines). Telegrams : “ Distend, Vic., poli 


Works: STRANTON WORKS, WEST HARTLEPOOL, 
Telephones: West Hartlepool 94 (2 lines). 4544 Telegrams: ** Expansion, West Hartlejovl.” 























HARVEY 
Engineering Co., 


Lata sé TD.,, 
MONIE, HARVEY & CO., L™ 
Scotland Street Engine Works, 
Head Office: 224, West Street, 


GLASGOW. 
London Office: 27, Mincing Lane, E.6, 


ESTABLISHED OVER 50 Yaak 


SUGAR MILLS 


| PATENT FIVE ROLLER MILLS. 





EAH VE Z's 


Triple-Effet 


ey Evaporator 


| Now in use in all Sugar Growing Coatries. 


AND EVERY REQUISITE FOR 


. Sugar Plantations. 





SPECIALTY. 


SUGAR REFINERIES 


fitted up eomplete for 
refining all classes of 
sugar. 


' HIGH-CLASS 


ENGINES 





| MULTITUBULAR, CORNISH 


LANCASHIRE BOILERS. 


TANKS & WROUGHT IRON 


WORK 


OF EVERY DESCRIPTION, 


| ag eretinc-r apy Pre lignes 
Cable Codes used : A 1, Liebers, Western 
rah cers titeh pg § emer adobe 
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OXYGEN i# 





For the Cutting and Welding of Metals. 


British Oxygen Go.,Ld. 


The oldest and most extensive Oxygen 
producing and distributing business 
in the world. 





Factories In all im ries ortant En ineering centres | “> 
fy MODERN’ PLA pF 


NT, 





eapable of Sclkenie* 
1,000,000 Oubio Feet of Oxygen per day. 


MANUFACTURERS OF _ OF 


OXY-ACETYLENE, OXY-HYDROGEN ano 
OXY-COAL-CAS WELDING BLOWPIPES 
HIGH-PRESSURE GAS RECULATORS, 


And exclusive Manufacturers in Great Britain of 


OXYGEN METAL CUTTING APPARATUS 
6280 





For Catalogues and ful! particulars apply to any 
ef the Company's Works :— 


a Bias 


Lowpor + Tunnel Avenue, Bast Green- 
wich, 8.3. 

Warton Road, Stratford, B. 

Bramivnenam- - Galtl Not all 

MANCHESTER - Great Street. 

So ey Trxs Shields Moet Walker eats. 

Sy oa Works, Polmadi 


WoLVEREAMPTON : oe ‘Walsall Street. 
SuxrrixtD - + Oeltic Works, Savile Street. 
BIRKENHEAD - - Bromborough Port. 


Also CatcuttTa, Bomar, a:1d Sypyer, N.8.W. 











Superheaters 


Right and 
Left Hand 
Box Thread. 
By tightening 
o 


leasing 





thana minute 











REDUCE YOUR 
COAL BILL. . 








expensive, 


stamped “* 


using cheap and inefficient belts. 


33-35, 


USE SABLE 


and you will find the final cost of 


your belting to be astonishingly low. 
By employing “SABLE” 


the possibilities of ‘‘ break-downs. 


you will eliminate 
and invariably you will find it is caused by 
If your belting is 
SABLE”’ the quality is guaranteed. All 


sizes in Stock. 


F. E. VICKERS, 


ROBERTSON STREET, 
GLASGOW. 


640) 





id! 




















GLASGOW —94, Hope St. 


LE HAVRE—67. Quai de Southampton. 


Important to 
Ammunition Box Makers. 


“REYNOLD'S’ PATENT 
AUTOMATIC SCREW- 
DRIVER is one of the 
greatest labour savers 
of the present time. 





Can be supplied in various types and 
sizes to suit any class of work. 

Illustration shows the No. 2 Standard Type Machine 
which will handle most screws in common use. Admirably 


adapted on work requiring greater depth of throat; Gap 
Column may be substituted. 


Boring attachment furnished if desired. 





We can give IMMEDIATE DELIVERY 
from our LONDON STOCK. 





PRICES AND PARTICULARS ON APPLICATION. 
FOREIGN CORRESPONDENCE SOLICITED. 


GENOA—2-2 Via Petrarca. 


wold 


526, OLD “STREET ~ LONDON. £ 
CE VG 


TELEGRAMS ~ 
OLCRAFT 


TELEPHONE 
DON 


LON WALL 3763 











The loss is 
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CAPSTAN LATHES ACCESSORIES | = 


‘MADE IN FOUR 4 


STANDARD | 
SIZES :— The “Bee” 


Governor 
1 
14 The Acme 
of 
Perfection. 


SEND for SECTION 


5 Eastwooo's 


Patent, 
CATALOGUE AND 


SUPPLEMENT. @ The “Bee” Governor 


is itsochronous, stable, 
sensitive, 


CHARLES TAYLOR (BIRW") UTO., tai) * Besa 








throttled-governed Gas 
ee and Ot! Engines and 
_—" Steam Turbines 
whatever be the vari- 
ability of the load. 
‘The “Bee” Governor 
will increase output 
in value by 


2yn.1oOY 
due to constant max, 
speed, 





@ Full particulars will be 
sent on application tos «#87 
-. . 


NEWTON, BEAN & MITCHELL, 
DUDLEY Hitl, 


BRADFORD. 


Telegrams—“Aproit, Duptzy Hit.” 
Telephone No.—125 (Two lines). 


i 
‘ 
b 
4 

; 

, 
ho 
} 
e 
3 t 
re 


HOBDELL, WAY & 6@., Ltd. 
124/7, Minories, Londen, & 
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PARC L” 


Clarence Works, 


Lockhurst Lane, 
COVENTRY, 
FOR 





SMALL 
TOOLS, 


Milling Cutters, Taps, 
Gauges, Jigs, Reamers, &c. 








SPECIALISTS IN 
FUSE TOOL WORK. 





We make a featureof Special 
Gutters, Tools and Jigs. 





Send your Drawings and we will 
quote you by return. we 


~ 











BOLTS, 
STUDS, 
NUTS. 





BRiaHT WORK 
a 
SPECIALITY. 











8. Marspen a Son, tte. 


LONDON ROAD, 
















SS 





mis = 


“KLINCHA” 


(PATENT) 


BELT FASTENERS 


ORIGINATORS OF 
“ CLIPPER” and “ KLINCHA.” 
BELT FASTENERS. 















We will send you a complete outfit 
for 30 days free of charge. 





ENSURES SPEED 
AND FLEXIBILITY. 
SOLE MAKERS & PATtNTEES— 


W.T.NICHOLSON 
and CLIPPER CO., Ltd. 


LONDON OFFICE— 
56, The Page 
Southwark St., S.E 


Telephone— 


7 — REGISTERED OFFICES & WORKS— 
elegra vs— 6508 
- KLINCHOOKS,” CLIPPER WORKS, KING ST., SALFORD, MANCHESTER. 
London. Telephone—4825, C(TY. Telegrams—“CLIPPER,” Manchester. 

















_ 
Telephone: No. 296 Smethwick (4 Lines). Grand Prix. 
Telegraphic Address: *‘ Carriage,” Smethwick, Birmingham. Buenos Ayres Exhibition, 1910. 


BIRMINGHAM 


RAILWAY CARRIAGE AND WAGON CO., LTD., 


gE SMETHWICK. coe 


. MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY DESCRIPTION, 
ALL-STEEL CARRIAGES. 





INCLUDING 
PRESSED STEEL UNDERFRAMES, BODIES AND BOGIES. 
MAKERS OF RAILWAY WHEELS AND AXLES, IRONWORK, AXLE BOXES, CASTINGS, &. 


3870 





Sole Manufacturers of Dean & Churchward's Patent “ Eitherside ” 
and Marillier’'s Patent »®“ Instanter" Coupling. 


Brake, 

















©O.20., 4 


AND 


VACUUM PUMPS. | 


All Types and Capacities. 
. INGERSOLL-RAND STANDARD DESIGNS INCLUDE 
7 COMPRESSORS FOR STEAM, BELT, AND ELECTRIC DRIVE 
FOR ALL PRESSURES AND CAPACITIES. . ? 
a ae 
be 
vi. 
) 








PNEUMATIC CHIPPING & RIVETTING HAMMERS. 
METAL DRILLS AND GRINDERS. 


| INCERSOLL-RAND .22; 


165, Queen Victoria Street, LONDON, EC __ 


i 
j 


rd 
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| Sere BNE - MY : 
ae Kt LIMITED, NE; 
> pd aie 

















By ys 
Mery 





all classes of Light and Heavy Drop | orgings. 


FOR STEAM & DIESEL ENGINES 





PRESSURE GAUGES. 



































CURRENT COLLECTORS. 


FOR CRANES, ELECTRIC LOCOS, TRANSPORTERS, COKE CHARGERS, &c. 








PANTAGRAPH CURRENT COLLECTOR 
HIGH SPEED HAULAGE GARS. 


— INSULATED AND. UNINSULATED. a 





OVERHEAD FITTINGS FOR ELECTRIC RAILWAYS. 





PROMPT DELIVERIES, WRITE FOR CATALOGUE, 


BRECKNELL, MUNRO & ROGERS, LTD. 
. ENGINEERS, BRISTOL. 


Telegrams: ‘‘ BREMUNERS.” Telegrams: *‘BRECKNELL, BRISTOL,” 
Telephone: 2346 Central. Tele phones: 3137 and 3138 Bristol, 6588 


Loadoa O 
FINSBURY PAVEMENT HOUSE, E.C. 





FORGINGS 
| IN 4 
STEEL ¥ 


AND 
IRON. 





NETHERTON 
IRON Works, 


6691 


DUDLEY. 








Standard Quality Oak and 6 Tanned 

LEATHER BELTING. Single, Double and 

Treble, sewn with Copper Wire. Hemp, or 

Laces. MAJIN DRIViNG BELTS, built on the 
most appaves Ertggiotes. 





OAK ano > CHROME TANNEO 


HYDRAULIC. RAM LEATHERS. 


PUMP BUTTS and HIDES for Export. 
MOTOR CLUTCH LININGS. BLACKSMITH’S 
WHITE and BROWN APRONS. RAW HIDE 
MALLETS and HIDE FACED HAMMERS. 





All kinds of Teebnical Leathers used in Mining, 
and Manufacturing Trades, 





“a. Oeontral 1644. 








ROUND GUT MACHINE BANDING upto 1 in. dia. 


Engineering, Shipbuilding, Iron and Steel Making 


E, J. COOKE, seater works, 
Black{riery, peg eae 


apa SS a ao 
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Siemens- Martin 








‘anem Open Hearth Steel 





BOILER #* PLATES 


Also Ship, Tank, Bridge, Firebox and Special Plates. 
Soft Welding and Flanging Plates for Furnace and other Purposes: Thicknesses from } inch up to 6 incher. 


ay then AND LAT DS, LTp., 


On Admiralty and 41, OSWALD STREET, GLASGOW. Board of Trade Liets. 


om | 




















































a A. STOKES &C° 


re sea STREET, BIRMINGHAM 


f ios . 3 mS DS r 
% ote seme ia35), : 


“CONTRACTORS TOTHE ADMIRALTY. "WAR OFFICE oe a 














bBo ecgen pultow 


ae Khe 













McKENZIE & HOLLAND, Ltd. "| 


Railway signalling of every description. 


POWER SIGNALLING 


carried out in conjunction with 
The McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL CO., LTD., 


Head Offices: 58, Victoria Street, London, S.W. 


Telegrams: “ Macksig, London.” corks : ° MW orsestes, England. Telephone, 4769 Victoria. 492 


(Two Lines.) 


2 tae eee 





















é CONTRACTORS TO THE ADMIRALTY, THE 
vt = KK » INDIA OFFICE, WAR Srrice , THE E CROWN 
AGENTS FOR THE COLONIES, NUMEROUS 
BRITISH RAILWAYS, &o. 
«> CRESSWELLS’ Limitep, 


Old Established Spinners and Manufacturers of 


BRAKE & CLUTCH WELLINGTON. MILLS, BRADFORD. 
LININGS. 11, Bothwell St, GLASGOW. 84, Hawthorn Avenue, SWANSEA. 


44/45, Exchange Buildings, New Street, BIRMINGHAM. 


The production of “CHEKKO” Brake and Clutch We invite your enquiries. Send a Postcard for our Catalogue of Drawings. 
Linings has aimed at and attained a far higher ' 


standard of strength, reliability and. economy 
than that of any other existent Brake Lining. 




















June 28, 1918. ] ENGINEERING. 
SIEMENS OPEN HEARTH PROCESS ONLY. 












- BARS, anaes, CHANNELS, ZEDS, &c., 
° 2 ALSO REELED AND DOUBLE REELED BARS FOR STAYS, &c. 
Sreev 


“ STEEL PLATES 


HIGH TENSILE STEEL AS SUPPLIED TO THE ADMIRALTY, BOARD OF TRADE, LLOYDS AND BRITISH CORPORATION. 
SPECIAL STEEL AS SUPPLIED TO THE BRITISH AND FOREIGN GOVERNMENTS, 


DAVID COLVILLE & SONS, LD. 


DALZELL STEEL & IRON WORKS, — $PEGIALITY BOILER PLATES. 
Boa sa Blow, MOTHERWELL. 





Snip & Brioae Brann. 














wi 


JAMESFAIRLEY & SONS, Lo, sszzz=="| | 
General Steel | a reencnrerss plea th ati in TOOL STEELS 


FAIRLEY'S SELF-HARDENING A Ae STEE for ey Cuts at High Speeds, 








is considered to be the HARDEST and TOUGHEST Steal vot ma‘ Small samples to approved 4) 
NOTE JAMES FAIRLEY & SONS, Ltd., Works Branch Departnonteahe 
or AU Conauninasions eka uid be as oy meme to Steric INT, Hotline Stila is BIR MING: Ein preter smmitdnaal Od 1719 | 
we ee 


























‘ENGINE AND BOILER 
MAKERS. 








RANSOMES, SIMS & JEFFERIES, LTD. 


ESTIMATES AND PARTICULARS ON APPLICATION TO— it 
Orwell Works, IPSWICH, or Palmerston House, 34, Old Broad Street, LONDON, E.C, 


Tel ——— IPSWICH.” ¥ Telegrams: “ANGLIA, LONDON.” 
Toluene: No. 1 —_ 6796 Telephone: No. 10817, Central. - | 
' 
} 
’ 


Wald Fada 


TUBES & FITTINGS 


FOR 


GAS, STEAM, WATER. 


are MS LARGEST SALE S FITTINGS, | 


w teeaan. |” (rit fe Coho | Con fate saeans =| DHOUO 1000 _ 
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Telegrams: 
BESSEMER, SHEFFIELD. 


Telegrams: 
BESSEMER, BOLTON. 





STEEL MANUFACTURERS. 


CIALI7T IALI 
op ‘Es AND AT BOLTON (LANCs.) spec TIES, 
FORGE INGOTS up To 26 TONS. See es 
OF ALL DESCRIPTIONS FOR 
MARINE ano LAND ENGINES 













FORGED CHROME 
STEEL SHOES ano DIES, 
FOR GOLD MINING PURPOSES. 

LARGEST OUTPUT 

oF ANY ENGLISH FIRM. 


ROLLED BARS, FLATS, 
ANGLES, COLLIERY RAILS, 
FISHPLATES, SPRING STEEL 
AND SPECIAL SECTIONS. 


ROLLERS ano PATHS 
FOR QUARTZ CRUSHING. 


REELED 
NICKEL BARS. 
CASE dnaail 
HARDENING — 
STEELS. BLOOMS 
HIGH FROM 
TENSILE Pe 
STEEL CONTRACTORS 
FOR To 
WIRE DRAWING COLONIAL, 
ORDNANCE INDIAN, 
WORK. & 
ain FOREIGN 
CONTRACTORS . site ie , ', GOVERNMENTS, 
ADMIRALTY, BRITISH 
WAR OFFICE, . 
CROWN AGENTS 


ron tue BUILT-UP ano SOLID CRANK AXLES, wim GuaRANTEED MILEAGE, ano CRANK =A Wave, 
RUONTES. SHAFTS, TYRES, ano AXLES or aut trees for Railways, Tramways, &c. L.' 


SPECIAL HIGH-TENSILE TYRES, “ARGENTINE” BRAND, for Locomotives, &c. 
WELDLESS. CRANK HOOPS. BOILER RINGS ano ANGLE RINGS. 


6250 
ieee 














, ENGINEERS, SHIPBUILDERS, BOILERMAKERS, COPLAND WorRKS, GLASGOW. 
Telegrams :—**CaipapD, GLasGow,” Codes—A 1, ABC, Engincers, and Private Code, 
Contractors to British Admiralty, War Office, Crown Agents for Colonies, &c. 

Foreign Governments and Principal Buyers at Home and Abroad. 


Marine Engines and Boilers for Vessels constructed 
abroad. 3000 1LHP. down to the smallest sizes. Highest-class work. 


Modern Designs. Efficiency and Workmanship Guaranteed. 
OUR MACHINERY IS oe ANT ALMOST 
pm, PART OF THE W 
Vessels. Tu: Sea aunshen, 
Passenser rn Sid 
Mac hg? am —Two Sets C. ‘c » Bngin 3m lo BA 
Two Sets R.T., 11 ft. dia., 10 r 
aM Specialists h 
in Vessels and Machinery 





Twin Screw Steamer. Length 141 ft., —> 22 ft., wae Sh. Draft 4 ft. 6 in, 





Correspondence Invited. 









of the Highest Speeds, Light-Weight 
Machinery, Water-Tube Boilers, Oil Fuel. 





Twin Screw Steamer. Length 14] ft., Breadth 23 ft., Depth 6ft., Draft 4 ft, 9 in. = 
Machinery—Two Sets C.8.0. Bngines, 11*22x14. Boilers R.T., 12 ft. 6 in. dia., 10 ft. long. 
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itustration 


indicates 


the range 


of our 


manufactures 
which include 
Radial Drilling 
Machines from 
3 ft. Gin. to 
11 ft. radius; 


also Full 


Universal types. 


TELEGRAMS 


CASTINGS” “= = 


SHEFFIELD 


el be MACH 


« aad 


al 


Catalogues 
R16 and R17 
will be sent on 
application. Our 
exceptionally 
long experience 
is placed at the 
entire disposal 
of prospective 
clients. 


wm. - ASQUITH, LTD. 


PARK works, HALIFAX, waa) 


Telephone No. 1558 (4 lines). 


Telegrams: “Drill, Hallfax.” 








NE WITH EXPRESSING ROLLERS 
aac tARLE TO CORE 


CRACKING 


BRICK TILE & PIPE MACHINERY 33.3: 


CLAYTON. HOWLETT € CoSano MURRAY S 
( SIDNEY GW.HUNTER &C® ) 


ILLUSTRATEO CATALOCUE On APPLICATION 
* LONDON OFFICE, + Q 


28VICTORIAST WESTMINSTER. S.W. 
Téleph: 920 WCTORI/A. 7% elegr. "BRICK PRESS CAT" LONDON. 


oot. THE BRIGHTSIDE FOUNDRY & ENGINEERING COLT® SHEFFIELD 





I 
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- “~TVaT « 
ne SBO! <NEC 


~t 











STANDARD CrPE STCAMERS 


SUN SHIPBUILDING CO. 


BUILDERS OF 


STANDARDIZED VESSELS 


10,000 TONS DEADWEIGHT, 


ENGINE BUILDERS, BOILER MAKERS, 
FOUNDERS, MACHINISTS. 


CAPACITY 12 VESSELS PER YEAR. 


PLANT : GENERAL OFFICE 
Chester, Pa., U.S.A 1428 Se, Penn Square, Philadelphia, Pa, U.S.A. 
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T. A. SAVERY & Co., Ltd. 


Newcomen Works, Birmingham, England. 











Telephone: 
Central 3599. 


i 


Marine 
Machinery. 
3 





Marine Engineers. 


High-Speed Steam 





From 20 .1.H.P. to 300 1.H.P. 


High-Class Machine Work of all Descriptions Undertaken. 


wt . 3 3 
Expert Supervision and Accuracy Guaranteed. .» 
JIG AND GAUGE WORK A _ SPECIALITY. 


Boiler Makers. 


Oil or Coal Fired 


Tube or Shell 


Telegrams : 
** Newcomen, Birmingham.” 


we 


Water, 


Boilers. 



























Contractors to Admiralty, 
Colonial and Foreign Governments. 


WAR SHIPS, 
MAIL STEAMERS, 
CARGO VESSELS. 


SEAETs 


Crank & Straight, Hollow & Solid. 


SHIP & BOILER PLATES & SHEETS. 


HYDRAULIC FLANGED 


BOILER FRONTS, ENDS AND FLUES. 


25 to 4000 HP. ‘““BEARDMORE” 


OIL ENGINES. 











(WILLIAM BEARDMORE & CO., LTD., 


Telegrams: “BEARDMORE, GLASGOW.” “BEARDMORE, DALMUIR.” 


Steel Manufacturers, Forgemasters, 
Gun and Armour Plate Makers, 


Shipbuilders & Engineers. GLASGOW. 





ARMOURPLATES 





ORDNANCE. 





ASL EIS 
AND TYRES 


For LOCOMOTIVES, CARRIAGES and WAGONS. 


(CRANK and 
STRAIGHT) 





WHEELS « AXLES 







FINISHED COMPLETE. 


NIGKEL STEEL PLATES, SHEETS, 


BARS, SHAFTS and FORGINGS.. 
All facilities afforded for TESTING at the Works. 








STEEL CASTINGS alate 
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Types). 


BLOCKS. 


ROYCE LTD. 


Trafford Park, MANCHESTER, 


Specialise in the following Productions :— 


SHIPS’ DECK CARGO 
CRANES. 


ELECTRICAL CRANES (Jib, Overhead and Goliath 


ELECTRICAL CAPSTANS (of the Ordinary and 
“Royce” Patent Free Bollard Types). 


ELECTRICAL TRANSPORTERS and PULLEY 


ELECTRICAL WINCHES and GOODS HOISTS. 
Also DIRECT CURRENT 


DYNAMOS & MOTORS 


FoR ALE KFURLPWVOsSDS. 


}PLEASE SEND US YOUR ENQUIRIES. 
TeLePHonses—690, 691, 692 Trarrorp Park (3 Lings). Tecearams—SwitoH, MANCHESTER. 


Copvss—A BC (6TH Eprrion), Lieser’s, WesTEern UNION. 


CABLEGRAMS—SwiTcH, MANCHESTER, Gumse. 





A A LT 

















ALUMINIUM 
CASTINGS. 


High} Tensile Strength, Thoroughly Sound. 
Uniform in Analysis, Strength and Weight. 


Highly Finished and Accurate—Machine 
Moulded up to largest Sizes, 


4. Exceptional daily output per pattern 
AIRCRAFT, AND MOTOR’ ENGINE 
CYLINDERS, CRANKCASES, PISTONS, Etc. 


We also make Cylinders and Pistons in 
STERLING IRON ; Castings in Phosphor 
and 42-Ton Manganese Bronze. 


o vn 





Godbolds 
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POWERFUL TWIN-SCREW SHALLOW DRAUGHT TUG 


built by 


YARROW & co., Ltd., Glasgow. 


eT 





ie 








4 f: 
uae ¥ % 
ie “ 
POE 
Seat 


th represent a tte: screw "Shallow Draught’ 
“anciri ins pro} veiled by screws working. Jin tunnels fitted wt 
. m veans PT which considerable increase of speed is sec 
1S leatiacn ns N26 LULL efficiency under all conditions ¢ 





Messrs. YARROW construct fast Passenger and Commercial Vessels, Shallow Draught Steamers, Tags, &c., 
propelled by Sternwheels, Side Wheels, or Screws working in Tunnels fitted with Yarrow’s Patent Hinged Flap. 


R REPAIRS ON PACIFIC COAST ; 
by YARROWS, Limited, Victoria, British Columbia, Shipbuilders, Ship Repairers and Engineers. 


JAMES HOWDEN « C0., wo, GLASGOW: 


MANUFACTURERS .OF 
“IMPULSE” STEAM TURBINES, SPECIALLY RECOMMENDED FOR LARGE UNITS. 
HIGH-SPEED STEAM ENGINES. 




















MANCHESTER— 
86, Cross Street. 


LONDON OFFICES— 


Caxton House, 
Westminster, S.W. 


NEWCASTLE— 
90, Pilgrim Street. 
and 
98, Bifliter Square, E.C. 


BELFAST— 
187, Royal Avenue. 





oo 


760 KWT. “HOWDEN” MIXED PRESSURE TURBO GENERATOR 
Installed at Nobel's Explosives, Ltd., Stevensten, N.B. 


PATENTEES AND WANUFACTURERS OF HOWDEN’S FORCED DRAUGHT; 
WALLSEND-HOWDEN OIL BURNING SYSTEM. 
PATENT COMBINATION WATER-TUBE psc , 
AND VENTILATING FANS. 


JAMES HOWDEN & CO., LTD., GLASGOW. 





a Nn tL 
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CRAVEN BROTHERS manchester) LIMITED, 


ouvm.sposs. | Wauxhall Works, REDDISH, STOCKPORT. _ .«.. «1 muror xoor 


Gentractors to the War Office, Admiralty, Colonial aad indian Governments. Established 1853. 


CRANES “© LIFTING MACHINERY 


of all Types to any Capacity. 























HIGH-CLASS MODERN 


MACHINE TOOLS 


for Locomotive, Railway Carriage and Wagon Works, 
Ordnance, Marine and General Purposes. 





GROUND TRAVERSERS 


for Locomotives and Carriages. 





6424 





SF a SN a ny Quotations given for Castings up to 40 tons weight. 


GARDNER OIL anp GAS ENGINES 


Ez2rom { to 200 B.HeP. 








GARDNER SUCTION 
GAS PRODUCERS, 


From 15 to 150 B.HP. 
SPIRIT ENGINES, 
ALCOHOL ENGINES, 
HIGH-SPEED 
VERTICAL ENGINES 


For LAUNCHES, HEAVY VEHICLES, &e. 
OIL, SPIRIT or ALCOHOL. 


L. Gardner & Sons, Ltd. 


Barton Halli Bagine Works, 


PATRICROFT, MANCHESTER. 


Telegrams—**THEOREM, PATRICROFT.” 
Telephone—No. 401 ECCLES (4 lines). 


SHOWROOMS— 


LONDON - WORRIS, HENTY AND 


GARDNER'S, Lté., 


87, Queen Victoria St., E.G. 
GARDNER HIGH COMPRESSION ENGINE FOR CRUDE AND RESIDUAL OILS. ¢ Telephone—No. 9702, orry, a 
vi ic Address :—‘‘ NORNODESTE, CANNON 
DON” (Charged as twe werds only}. 


NEWCASTLE. SHOWROOMS—NORRIS, HENTY & GARDNER'S, Ltd., Milbera GLASGOW - 124, St. Vincent St. sem 
\ Hows (Floor A.), Newcastle-on-Tyne. LIVERPOOL 701, Tower Bidg., Water St. 
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FOR QUALITY 


THe HorrMann Mea. Co.. Lto., 


CHELMSFORD, ESSEx. 


























Hise 
OIL COOLERS 


NOW AT WORK ON PRODUCTION OF 
GUN. TUBES, 


ARMOUR PIERCING SHELLS, RIFLES, 
MACHINE GUNS, AEROPLANE STEEL, 
AERO-ENGINES. 


HEENAN & FROUDE, 


LIMITED, 








WORCESTER, ENGLAND. 

















— 








oS eee - 
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“CAPSTAN_ LATHES. 





64 in. HIGH-SPEED CAPSTAN LATHE. Bar Feed for Bars up to 14 in. diameter. 





6427 


PoL_tock & Macnas, L” (2). BREDBURY, STOCKPORT. 



























Telegrams—‘ — ‘(OAKENGATES.” ‘Telephone Le OAKENGATES. 


| ENGINES 


for Winding, Hauling, 
Blowing, Pumping, Rolling. 

















UNIFLOW ENGINES, 


GAS ENGINES, 
400 to 4000 B.HP. 








COKE OVEN PLANT. 


‘COMPLETE EQUIPMENTS :— 


BLAST FURNACES. STEEL WORKS. ROLLING MILLS. “ 


COLLIERY PLANT AND CONSTRUCTIONAL WORK 


OF EVERY DESCRIPTION. 
STEEL PITHEAD GEARS, SKIPS, and TIPPING PATHS. PIT CAGES. 








THE LILLESHALL 60. oe 
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National Gab Hngine Co. 


LIMITED. 





AS SUPPLIED 











SPECIAL : 

FOR FEATURES. 
Selanne Reliability. | 
Mills. Regularity of 1 
Weasies Speed. ' 
Sheds, Low Fuel & Oil 
Collieries, &c. Consumption. 1 
Electric Driving for Positive 
all purposes. Starting. 





Installation of two 100) BHP. ENGINSS, coupled to Alternators, at a Municipal Power Station. 


WORKS and OFFICE: Ashton-under-Lyne, MANCHESTER. 


LONDON SHOWROOM: 75a, Queen Victoria Street, LONDON, B.C. 


SHIPBUILDERS’  weovews 


HYDRAULIC MACHINE | OOLS. 0, Syste”... 


Well known in foremost shipyards all over the world. 
































FOR 


RIVETTING, FLANGING, BENDING, 
STRAIGHTENING, 
FORGING, STAMPING. 


Pumps, Accuxmulators, dc. 








Plate Shears up to 16 ft. wide, by 1} in. thick. 


MARINE BOILER MAKERS’ TOOLS. 


ELUING PLAT 
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NILES-BEMENT- POND 
MACHINE TOOLS 


For Railroad Shops and 
General Manufacturing. 


Engine Lathes - Boring Mills - : - 
Gun Lathes- - Horizontal Boring, Drilling 
Projectile Lathes and Milling Machines- - 
Slotters ~ - - Bending Rolls 

Steam Hammers- Hydraulic Presses, &c. 
Standard Planers Armour Plate Planers 
Rotary Planers - Boiler Plate Planers 
Radial Drills .- Travelling Cranes - 




























ke. &c. 

4-Spindle 
For Railroad and Repair Shops. Milling 
LATHES, Driving Wheel; 51 in. to 90 in. swing. Oar Wheel. Machines. 
wanns "PRESSES : Capacities, 200 to 600 tons, and te take Bullt te suit any 


wheels from 42 in. to 90 in. 
CAR D-/ ~ ae BORING MACHINES, to take wheels up to 


AXLE \ cunenneme AND CUTTING-OFF MACHINES. 
WHEEL QUARTERING MACHINES. 

STEAM HAMMERS: single and double frame. 

STEAM DROP HAMMERS. O sas 
CRANES, TRAVELLING CRANES, HOISTS, &c. 


General Offices: 111, Broadway, New York. 


* LONDON OFFICE: 25, Victoria Street, $.W. @ 


Vor Oamnada: The John Bertram & Sons Co , Ltd., Dundas, Montreal, 
Toronto, Winnipeg, Vancouver. 


WE SPECIALISE in 





requirements. 











Expanding 


Milling Cutters. Taps 


Reamers. 


Thread Milling 


Cutters. 
digs. 


Collapsible 
Taps. 


Shell Tape. 
Gauges. 


| LEEDS TOOL & MFG. CO, LTD, 


424, Elland Road, LEEDS. 


TELEPHONE 2612. TELEGRAMS: “AUTOMATIC, LEEDS.” 
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‘FISHER & LUDLOW LID 


Telephones - - + 413 and 414 MIDLAND. 


Heavy and Light Stamped and Pressed 
Metalwork of all descriptions. Specialists 
in Motor and Aero Stampings and 
Pressings. Aero Engine Exhausts and 
Tanks. We have Power Presses giving 
up to 1000 tons pressure on. the. dies. 


ALBION WoORKS,; REA. ST. 


BIRMINGHAM. 


6711 























THE 


ERICHSEN 
MACHINE 


For Rapidly and Accurately Determining the 
Drawing, Stamping, Compressive and Folding 


Qualities of Metal’ Sheets, 0°! to 3 m/m. 


IS SO SIMPLE THAT AN. INTELLIGENT 

WORKING MAN CAN USE IT, AND SO 

ACCURATE THAT IT IS AN IDEAL MACHINE 
FOR LABORATORY TESTS. 


BY the ingenious mirror device on the Erichsen 
the test piece of metal is under the constant 


observation of the operator. The depth of impres- 

sion required to obtain fracture can be read off 

direetly from a micrometer scale and represents 
“ The Erichsen ” value of the sheet. 


6323 


m Full particulars and prices from : 


tebiee H. Alexmudey. 


COLESHILL STREET, BIRMINGHAM. i 
Telegrams— Viking,” Blas. Est. 1896.  _—- Telephone—1918 Coniral. 


—— 
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A.W. HIGH-SPEED STEEL 


MILLING CUTTERS, 


GAUGES, SCREWING TACKLE, DRILLS, 2 ETG 


————— 
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PRICES AND STOCK LISTS FORWARDED ON 





1, CUTTERS OF acrid psec sacar en X 
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‘APPLICATION. 




















‘SIRWC ARYSTRONGWHITWORTHEG ; 







MANCHESTE 












































cation or 


Shell Boxes, 
Bodies, 





Dixon’s White Ltd. 


specialize in the manu- 
facture of Munition 
Paints (cither to specifi- 
approved 
qualities) for Bombs, 
Motor 
Machines, 
Acroplanes, etc. 





There’s a new method of applying paint to Engines, 
Machines, etc., that saves time and money. 





The proprietors of Dixon’s White have made a special study of the 
application of paint by spraying instead of applying by Brush. They have 
demonstrated to leading Engineering firms that a saving of from 25 to 
75% in labour can be achieved and the work carried out in a 
very much shorter time. 


They invite Engineering firms interested in the question to correspond 


with them, when they will be glad to give the benefit of their 
investigations and experience. 


Dixon's White Ltd, Albion’ ‘Whar, Bow, London, E. 








(yy) Deoncons VA 


tle (RY Discon’s White | 
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Air Pumps. ~~ dial and Monotype 
Feed Pumps. _ irect Acting and Rotary 
Oil Pumps ~~ Vertical and Horizontal 
Feed Heaters prec contactand Mittiflow 
== | Evaporators - with Automatic Regulator 


— and New Brine Ejector a 




























































































“Centralized 4 Control” 

















| a | RADIAL 
| | =4 DRILLING MACHINES 
| | 2 ae 


CONTAINING 


ALL CHANGES of | FEED nnd SPEED 


COMBINED SENSITIVE. “RADIALS. WITH ‘ELEVATING 
ARMS or ELEVATING TABLES. 





9 SPEEDS. 4 FEEDS. 


Max. Radius of Spindle 3’ 6”. Drills up to 14” in M.S. 






































et ————— BIRMINGHAM. sass 


No. 1256. 
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HIGH-CLASS 


ALUMINIUM CASTINGS 


FOR ALL TRADES. 


We Specialise in Aluminium Cylinders and 
General Aero and Motor Engine Castings. 


CAST-IRON CYLINDERS om 


WATER ano AIR COOLED ror AERO and MOTOR ENGINES. a 











ALL THE ABOVE CASTINGS SUPPLIED TO GOVERNMENT SPECIFICATION. 


WILLIAM MILLS, Ltd., *o3.%2 BIRMINGHAM. 


LANG'S ECONOMISERS 


In the Turning Department not in the Boiler House. 


OUR PATENT VARIABLE SPEED LATHES 


will finish a surface in HALF THE TIME taken on a Stepped Cone Lathe. 



































CORRECT SPEEDS 


for 


any diameter. 





NO COUNTERMOTION. 


JOuN LANG ‘ SONS. LATHE MANUFACTURERS, 


JOBNSTONTET, near GLASGOW. 
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=“ “« BARKER WRENCHLESS CHUCKS 


For use on Screw Machines, Turret Lathes, and Semi-Automatics. 








They are equally adapted for Bar work. 


The jaws being under direct control of 
hand-lever, the “grip” can be regulated to 
a nicety and will withstand the heaviest cuts. 


To operate the chuck move the hand lever. 
The jaws can be opened and 
closed and work put in and removed 
whilst machine is running. 


The mechanism is not complicated, con- 
sisting of two sets of planetary gears. 


The internal gears A and B do not revolve, 
one being fixed to the casing and the other 
to the hand-lever. Centre gear D and cam E 
revolve with the chuck, connection with 
internal gears being made through pinions 
on spider C, revolving in same direction 
as and at one-third the r.p.m. of chuck. 





The chucks are made in 4 sizes, with 3 JAWS, viz.: 10 in., 12 in., 14 in., and 16 in.; also with oem 
2 JAWS, in the following sizes: 8 in., 10 in., 12 in., and 14 in. All sizes in Stock except 8 in. 


SELSON 2. QUEEN VICTORIA STREET, 


LONDON, E.C. 4. 


Engineering Co., Ltd. Works—Coventry. 











J.H.RICHARDS & CO LIMITED J.RICHARDS P.M. BIRMINGHAM 


OQuvHodiu'H'sr 


OUR DAILY CONSIGNMENT OF CHILL-CAST 
AERO ENGINE BEARINGS. 





TELEPHONE: NO:- EAST 600, SS WESTMINSTER, BIRMINGHA 


lid VN 1°) eel vine ee 


ENGINEERS AND MANUFACTURERS. 


CATO St NORTH SALTLEY. BIRMINGHAM. 


ean WE ALSO SPECI 
AS A LINING MEDIUM SOLE MANUFACTURERS OF AND MANUFACTURE. 
J.RICHARDS.PM. eee 2 ee AR 2 Bee Soup Weire Mevan Cun Cast Bearincsmant By 


IS. UNEQUALLED | PLASTIC M LAiel meee! oUROWN PROCESS OF CasTING CHILLS UNDER 


Pamela Pressure at Low Temperatures AND Rapipty 
Iris surraBLe FoR MAIN CHainz CONN |p Rpeaae Leann FOREIGN. Coouen WHILE In THE CHILL.— THUS PRODUCING A 


Mea a REPL URGENAM Dense H C Bra 

Roo Bearincs, Eccentric Straps, Suive RST aNY Tae oe Veit alee ice ssex teen ASTING, rT" 
Buocks, Thrust Biocks, Piuncers. | NBiORU ON Aes-W)h eal lib a Eg aR ES 
Guanos, Axe Box Bearines. Dynamos MMMM CMA TOM Co Commery Accunacy «oor 
AND ALL INTERNAL COMBUSTION Work. i. eM AGROAD. QuOFATIONS On RecewT of Drawinas. 


‘Oo a 


‘WVYHONINGTS GSaLinin 

















ws. RICHARDS & CO LIMITE J.RICHARDS .M. SIRMINGHAM 
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" STRENGTH OF MATERIALS. 


The special HEAT TREATMENT of STEELS and the TESTING of all classes 
of Material for Engineering construction are of vital importance to YOU. 


Have you got your own TREATING PLANT and a properly equipped TESTING 
LABORATORY? If not, or if your own departments are overcrowded due to the 
pressure of work, we place at your disposal an EXPERIENCED STAFF and a specially 
equipped WORKS comprising the most up-to-date plant and machinery available for the 
HEAT TREATMENT OF STEELS and the TESTING of Engineering materials. 


ANNEALING, HARDENING, OIL QUENCHING AND TEMPERING, 
NORMALISING, and CASE-HARDENING OF STEELS, and the 
MECHANICAL TESTING and CHEMICAL ANALYSIS of all kinds of 
materials, carried out under highly skilled Scientific supervision. 








We are Specialists in these matters, and are in a position to undertake immediately large 
or small quantities of this class of work, and therefore invite your enquiries. ans 


Martino’s Treating & Testing Works, Ltd., 


SANDY LANE, COVENTRY. 











SS prnae Ne 





MANUFACTURERS OF 


CAPSTAN and AUTOMATIC WORK 


of every description in 


BRASS, STEEL, GUN-METAL, PHOSPHOR BRONZE, &c. 


VEE: Wy YY 





SEED 
YY Y Yj 


BLACK and BRIGHT STEEL BOLTS and NUTS. 


Ww} 


YU Yyyyy 





tify Yy Yyy 
jp pMVM(\Yyw_@ UV? 


Machine Screws, Set Screws, Washers, &c. 
STANDARD SIZES SUPPLIED Br. STOCK. 


Vey My 
Wide 


YYW 
liddldddddddddédddddlii/) 





On Admiralty and Contractors to 
War Office Lists. Home and Colonial Railways. 





May we quote you ? 


























JuNnE 28, 1918.] ENGINEERING. 47 




































































RECONSTRUCTION 
































AGRICULTURE. 


THRASHING MACHINES. 

OIL PLOUGHING TRACTORS. 
STEAM TRACTION ENGINES. 
PORTABLE STEAM ENGINES. 
PORTABLE OIL ENGINES. 
CLOVER HULLERS. 

CHAFF CUTTERS. 

STRAW ELEVATORS. 

MAIZE SHELLERS, 
CENTRIFUGAL PUMPS. 


TRANSPORT. 


STEAM MOTOR WAGONS. 
STEAM TRACTORS. 
MULTIPEDE OIL TRACTORS. 
ROAD LOCOMOTIVES. 
TIPPING WAGONS. 
TRAILERS. 

PASSENGER COACHES. 
RAILWAY GOODS WAGONS. 
COVERED WAGONS. 
SPECIAL TRUCKS. 


WE INVITE INQUIRIES ALSO FOR HEAVY STEEL FORGINGS, IRON 
AND. STEEL CASTINGS. LIGHT STEEL STAMPINGS, STEEL PRESSINGS, 
Etc. HAVING JUST ERECTED A NEW SHOP FOR THIS WORK. 








































































































Up to the Largest 


CLAYTON & SHUTTLEWORTH, Lr. 
Dimensions and Capabilities. 


Telegrams : “ Claytons, Lincoln.” LINCOLN, ENGLAND. Telephone Nos. 42 and 43. 
Grand Prize at London Exhibition, 1909. 


DREDGING ‘ LAN F Gold Medal, Japan-British Exhibition, 4914. 


Bow and Stern Well Centre and Side Ladder Bucket Barge Loading and Hopper-Dredgers, Suction Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddle and Screw Steamers. 














Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS: (fort Ghasgow), LTD. 


SHIPBVUILDERS AND ENCINEERS, | 
ON WAR OFFICE AND ADMIRALTY LISTS. NEWARK WORKS, FORT GLASGow . Tele. Address: DREDGER, PORT-GLASGOW. 
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~~ 


DAY. SUMMERS @®& CO., Limited, 


ENGINEERS, BOILERMAKERS, Northam Iron Works, SOUTHAMPTON. 
SHIP & YACHT BUILDERS. ? 


Telephone—No. 48. Telegrams—‘“‘ DAY, SUMMERS, SOUTHAMPTON.” 











P. S. “PRINCESS MARY.” 658 Tons. |.HP. 1000. Designed and built by D., S. & CO., Ltd. 





517 


Specialities :—STEAM TRIPOD TRAVERSING SHEERS (Land and Floating), ang 
HAULING-UP SLIP MACHINERY. 























JUNE 28, 1918.) ENGINEERING. 49 











P r Od uce ! Don’t Waste Time Resetting. 


The Knight Milling and Drilling Machine is provided with a tilting table, 
permitting work to be handled at any angle without necessitating ,a 
resetting of the job. The adjustments are few and simple—the table 
may be depended upon for its steadiness in all positions. 


KNIGHT MILLING AND 
DRILLING MACHINES 


are used for surfacing work at angles, which would be awkward, if not 
impossible, without the Knight tilting table. Resetting time is eliminated 
—production spurred in consequence. The Number 2 Knight handles 
light and heavy work with equal convenience. It is one of three sizes— 
all rigid, powerful, accurate producers. We will try to give youa specific 
idea of what the Knight Milling and Drilling Machine will do for you, 
if you will tell us the nature and requirements of your work. 


Sole Agents: 


Coats Machine Tool Company Ltd. 





Oiny 826 (3 Lines). THANET HOUSE, STRAND, LONDON, W.C, 2.  «oocomson 
And at 78, St. Vincent St., GLASGOW. Goldsmith’s Hall, Pilgrim St., NEWCASTLE-ON-TYNE. 
Telephone: Central 2761. Telegrams: ‘‘ OoLcomacut, GLascow.” Telephone: Central 3766. Telegrams: “ OOLCOMACHI, N¥WCASTLE-ON-TYNE.” 6794 


AESO SOLE AGENTS FOR—New Britain Machine Co., New Britain, Conm.; International Machine Tool Oo., Indianapolis, Indiana; Celfor Tool Co., 


Buchanan, Mich.; Fischer Machinery Co., 
Phil., Pa.; Shore Instrument Manufacturing Co., New York; Murahey Machine and Tool Co., Detroit, Mich.; Gilman & Son, Springfield ; 


Hannifin Manufacturing Co., Chicago, U.8.A., &e. 











ee 








ALUMINIUM CASTINGS 


OF EVERY DESCRIPTION. 








We. are making many thousands of Aluminium Die 
Castings weekly under the celebrated Cothias process— s 
| We make a in many cases entirely eliminating machining opera- Highest 
Speciality tions, and we hold the sole manufacturing rights in the . Class 
a: British Empire for this process, fe 7 C t gs to 
| Aeronautical Chemical and Physical tests are made on our own’ Government 
and premises, and our Castings, both Sand and Die, are Specifications. 


d under the most up-to-date and scientific methods. 
Automobile amg 4 Prompt 


Work. Sole makers of the Birmal Aluminium Pistons, + ae 
thousands of which are running to-day in a highly 











- 
pe. 


satisfactory manner under the most severe conditions. all 


BIRMINGHAM ALUMINIUM GASTING (1903) CO., LD: 


Cambridge Street Works, BIRMINGHAM. ~ 
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TESTING MACHINES 
OF EVERY DESCRIPTION 
FOK EVERY PURPOSE. 











W&T. AVERY [7 


SOHO FOUNDRY, 
BIRMINGMAM. 


224 
























PRESSES 


Cables, Pipes, Traps and Bends and 


As supplied to 
HIS MAJESTY’S 


GOVERNMENT. 





o> aa 


Telegrams— Telephone No.— 
7196 CENTRAL (6 lines). 


6446 


W. 1. GLOVER & 60.,.LTD., manchester. 














June 28, 1918. | ENGINEERING. 51 





















TAN GY H’sS 

STEAM PUMPS. 
“SPECIAL” orn BUCKET orn 

DUPLEX. RAM PUMPS. 

For MINING, 
COMPOUND DRAINAGE, 
OR PRESSURE, 

CONDENSING. BOILER-FEEDING, 


ETC., ETC. 


eee 


s Z | 
| 
; ANG y ES rus ” BIRMINCHAM. 


No, 411 B. 











| 

















WORTHINGTON-SIMPSON, L?: 


BRITISH | 
VERTICAL SIMPLEX FEED PUMP 
SINGLE STEAM VALVE, 


MARINE SERVICE. 


PROMPT DELIVERIES. 








Full Particulars on application to:— 


Queen's House, Kingsway, 
LONDON, W.C. 2. 








Works :—NEWARK-ON-TRENT, NOTTS., ENGLAND. 





I 
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DOUBLE LATTICE BRIDGE GIRDER. 6793 


JOHN BOOTH & SONS, BOLTON. 


-MECHANS LIMITED, 


RIVETTED STEEL PIPES 


EROoOmMm G INOMZEIS DIAMETER UY TO ANZ SIZE.) 















































Exhust Stam, [Ss oe Angle Flanges 
Circulating Water. Weldless Flanges. 
Exhaust Heads, Bends and Tapers. 
Expansion Joints. Tees and Crosses. 
Bellows Type. Branches. 
Sliding Type, Jointing Material. 
tuvereTescxi00 uuoeaar cars 
No. 4. No. 4. 


RIVETTED STEEL PIPE LINE FOR HYDRO-ELECTRIC STATION. 


ENGINEERS AND CONTRACTORS, écorstoun iRONWORKS, GLASGOW. 
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“BUTLER” 
SLOTTERS 


are in great demand for 


GUN WW oOHRn' E.. 








They give powerful cuts with 
the greatest accuracy, and they 
are extremely easy to manipulate. 








SIZES BUILT— 
8 in., 10 in., 12 in., 1Win., and 24 in. 


4 BUTLER & OO, ee HALIFAX 


“ BUTLER, a. 








a 
oem 


SONAR Clon 


B. V. C VACUUM DUST REMOVAL PLANT } 























(Booth Sy=stexz). 


Saves Labour and Time 
in Removing Dust from | 


BOILER FLUES, 
ECONOMISER CHAMBERS, 
WORKSHOPS, 

INDUSTRIAL FACTORIES, 
CHEMICAL WORKS, &c., &c. 





We are Makers of 
Belt-driven Vacuum Pumps 
Multi-stage Air Suction Fans 


THE BRITISH 4 VACUUM CLEANER CO., LTD., 


UCONN uM 














| a 








ENGINEERING, 


[Junz 28, 1918. 

















Westinghouse 


Leblanc Rotary Air Pumps and 


Condensers 


Westinghouse-Leblanc Condensers comprise surface, 
barometric and low-level jet types, and contain all 
the most recent developments in condenser design. 
Westinghouse-Leblanc Rotary Air Pumps are recog- 
nised by all leading engineers as THE pumps for 
high vacua combined with high efficiency. 


house 


Manchester 
The British Westinghouse Electric and Manufacturing Company, Ltd. 
Trafford Park Se RA Manchester. 
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Westinghouse-Leblanc Multiple-Jet Condensing Plant. 
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ONE OF THE MOST USEFUL 
GENERAL-PURPOSE TOOLS IN THE SHOP. 
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The Vertical Milling Machine is one 
of the most useful general-purpose tools 
in the shop. 


Whilst it will do a great deal of work 
more economically than any other type 
of machine, it will perform certain opera- 
tions for which no other tool can be used. 


Most of its work is done without the 
aid of special tackle, jigs or fixtures, 
standard clamping arrangements being all 
that is necessary for securing the work. 


In the majority of shops the wide range 


of work dealt with, and the varying nature 
of the operations performed, call for a 
machine of large capacity. ample belt 
power, great rigidity, wide range of speeds 
and feeds, coupled with ease of control. 


The machine illustrated, combines these 
desirable features to an unusual degree. 
We use it in our own works and know its 
advantages. 


We are always ready to advise on the 
application of this machine to any specific 
work, to quote for outfits of cutters; and 
to give guarantees of production. 


ALFRED HERBERT LTD. COVENTRY, 


No. 8 VERTICAL MILLING MACHINE, 


Capacity, 62 in, x 38 in. x 28% in. 
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TURBO-ALTERNATORS 


TURBO-ALTERNATOR. 


OUTPUT: 2000 K.W., 2200 VOLTS, 3-PHASE, 50 CYCLES. 


SPEED: 3000 R.P.M. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Lamp and Supplies Dept. 
PALAOE PLACE enon een 2 KENSINGTON COURT, W. 8. 38 & 39, UPPER THAMES STREET, E.C. 4. 
Telephone: WESTERN 63849. Ba meme CITY 5350. 
Telegrams: SSIEMBRALOS. KENS, LONDON.” Telegrams: “SIEMOTOR CENT, LONDON.” ¢ 
NOME BRANCH ADDRESSES: Works: STAFFORD and DALSTON, LONDON, E. 8. 
a M ne eee ae » No. . 
pmo ~~ cence rgen, to tnt ~~ Tak Greate | auotenTE® Toh te una 


CARDIFF .. .. - 89, St. Mary Strect -. -. ©. ©. Tel. No. 306 SHEFFIELD 28, Filey Street ... .. ... .. .. Tel. No. Central 4261. 
GLASGOW .. ~. “. 66, Waterloo Street . -. |. -. Tel. Ne. Central 4901/8. $OU 46, High Street <3. =.“ Cl Tel. No. 1003. 
5004 
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THE 


Lo-therme 
MOTOR 





Invaluable for Ships and 
to Owners of Chemical 
Works, Collieries, Foun- 
dries, and for driving Fans, 
Stokers, Conveyors, Etc. 





|. It is Entirely Enclosed, Dust and Hose 


Proof. 


2. It can be made for Powers and Speeds 
not hitherto attainable with Totally 


Enclosed Motors. 


3. It enables a Practical Totally-Enclosed 
Motor to be purchased at a Practical 


Price. 





“Magnet. Manchester 
“Orders"Cannon. London. 


4 : 
"YY ig 
OPENSHAW : 


London: 49 Queen Victoria St. E.C 





ybe 
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MANUFACTURED 
/ 


BY 


Licensed 
under 


Lo-thermo 
Patents. 
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Toccte DRAWING 
PRESS 

Pace 2). 
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Rounpb Cups 
From 
42” viam: BLANK. 















PRODUCING A MOTOR 
CAR RADIATOR CASING I 
AT ONE STROKE IN alan 2 

12 SECONDS. 















= DERWENT WORKS 


“~=CONSTITUTION HILL, 
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THE HOPKINSON- FERRANTI 
PATENT STOP VALVE. 

























ESSENTIAL FOR HIGH 
PRESSURE and 
SUPERHEATED STEAM. 





SEATS and DISCS of 
HOPKINSON PLATNAM 
METAL. 


UPWARDS OF 


30,000 


) FIGURE 2028 (CAST IRON). SUPPLIED or on ORDER. 
it FIGURE 2029 (CAST STEEL). 
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¢ a 
* 
¢ . 
; THE BEST MATERIA 
* IN YOUR BEARINGS | 
H PHOSPHOR BRONZE PHOSPHOR BRONZE 
’ ORDINARY SAND CAST. OUR CHILL CAST. 
M 
¢ 
+ 
& POURED 
FROM 
SAME 
POT OF 
METAL. 
Mag. 200. Mag. 200, 
TENSILE TESTS. : 
SAND CAST: OUR CHILL CAST: 
| Tens ny Inch. Tons a : Inch. “ot Seed | Tons be of Inch. Tons yg Inch. “as 
| 15°0 15°0 10 | |. 16°6 22°8 2'0; 
erdnass teouner OD BRINELL TESTS. iisraness Number 114 
SAND CAST: OUR CHILL CAST: 
8°27 RELATIVE DENSITY. 8°48 
: THE ABOVE COMPARISONS CLEARLY PROVE THE SUPERIORITY OF OUR CHILL CAST METHODS. . 
: _.. Write to-day for Sample and List of Stock Sizes to ; 
$ ¢q 
’ NON-FERREOUS UASTING UO., ; 
® ay 
: Dept. E., 56, Broad Street, ; 
¢ _Toogre: smawannonz. crema: BIRMINGHAM. é 
t SOLE AGENTS FOR SCOTLAND: r 
rs W. M. WILSON & CO., 19, Waterloo Street, Glasgow. 6; 
¢ 
set” Se SeOeeeosveoe osewwwweseest 
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DIE CAST BEARINGS . 


(Cast under heavy pressure). 


TO Kohating AND BUILDERS OF AERO WE ASK YOUR CONSIDERATION OF OUR DIE CAST 
ENGINES — MOTOR-CAR “ENGINES — MA- BEARINGS ON, ACCOUNT’ OF EFFICIENCY, ECONOMY, 





CHINE TOOLS, SMALL PARAFFIN ENGINES, RAPIDITY OF MANUFACTURE, AND COMPLETE INTER- 
Etc., Ete. CHANGEABILITY. 
METAL USED FINDLAY’S SPECIAL MOTOR METAL No. 1. 
All metals alloyed in our own works. THE PROVED BEST METAL FOR SEVERE SERVICE. 


LIMITS OF CASTING. °001— ALL OIL HOLES AND OIL GROOVES CAST IN. 








EVERY BEARING GUARANTEED OF CLOSE DENSE STRUC. 
SOUNDNESS. TURE AND FREE OF AIR HOLES. 





OUTPUT WE ARE THE LARGEST MAKERS IN GREAT BRITAIN AND 
THE CAPACITY OF OUR EXISTING PLANT IS OVER 50,000 
FINISHED BEARINGS PER WEEK. 





THE SUCCESS OF A DIE CAST BEARING DEPENDS UPON : 


THE QUALITY OF METAL USED. 

THE CONDITION OF THE METAL WHILE BEING CAST. 
GENERAL CONSTRUCTION AND QUALITY OF. THE DIES. 

DESIGN AND METHOD OF OPERATING THE CASTING MACHINE, 
EXPERIENCE OF THE OPERATOR. 





A PROPERLY FITTED DIE CAST BEARING OF OUR MAKE WILL GIVE EQUAL RESULTS 
TO THE BEST LINED BEARING. \ 





OUR EXPERIENCE IS AT YOUR SERVICE. LET US HAVE YOUR 
DRAWINGS FOR QUOTATION AND ADVICE ON OIL, GROOVES. 


GLACIER ANTI- FRICTION METAL Co., Ltd, 


Waldo Road, 
Willesden Junction, London. 


Telegrams :—‘‘ BEAUCOUP, KENSAL, LONDON.”’ Telephone :— Willesden 1882. 
Contractors to the Admiralty, War Office, Etc., Etc. 
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-Switchgear which safeguards 


* both operator and plant, and which can be assembled 
from standard parts kept in’ stock. 






° 
6600 volt B.T.H. lronclad Truck Type Switchboard 
composed of single units so arranged that the whole of 
the apparatus, connections and small wiring (with the exception 
of the bus bars and cable bells) are mounted on movable trucks, 
the withdrawal of which render all parts easily accessible. 


B.T.H.- 
Ironclad Truck Type Switchgear 


is designed and manufactured by specialists who have incorporated 
protective devices which safeguard ‘operatives and _ protect 
valuable generating and other plant from electrical damage. 
A switchboard composed of truck type units can be easily added to and extended. 
A unit can only be withdrawn for examination after being disconnected from the 


main bus bars, and cannot be replaced except in the correct manner, thereby 
protecting both operator and plant. 


Supplied for use on circuits up to and including 11,000 volts. 


Standard combinations of B.T.H. Truck Type Switchgear, can 
be supplied to meet practically every condition of service, and 
can be delivered more promptly than non-standard gear. 


The British Thomson-Houston Co., Lta. 


Electrical Engineers and Manufacturers, 


Head Office and Works - -« «= «= «= Rugby, England. 
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WARSHIPS; MAIL AND PASSENGER STEAMERS. 


Armour Plates. Guns and their Mountings. Projectiles and Explosives. Aircraft. 
Steam, Oil and Gas Engines. Turbines. Offensive and Defensive Automatic Submarine Mines. 








cet 


eS ee ae 


Works: Barrow-!a-Furness, Sheffield, am. a net na tonne | Ipswich, Weybride= his Head Office: Vickers House, Broadway, London, S W.1 
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ee 


at 99 
LIGHT AS ALUMINIUM. ‘D U R A L U M i N° STRONG AS STEEL. 


(REG. TRADE MARK.) 











An alloy of Aluminium with the strength and hardness of Mild Steel, but having only one-third of its weight. 
Almost unaffected by sea water. Will not rust. VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 
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= PATENT ADJUSTABLE 


REAMERS. 





VICKERS VANADIUM 
HIGH-POWER DRILLS. 
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MINING "MOTORS. 


Substantially built. Give entire satisfaction. 


| i oie i ti 
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Extra wide machined joints throughout. 
Unequalled in design and coastruction. 





The Electric 8 Ordnance Accessories Co., Ld. 


(Proprietors: VICKERS LIMITED), 


WARD END BIRMINGHAM. 


ae : ’ 





HORAN 


mT 


WOODWORKING FACTORY, 


DARTFORD. 


Engineering and Ammunition 
Works Accessories. 








Tool Boxes, Instrument Cases, “Work” Trays, 
and Packing Boxes of every description. 


nM i i i 


i M" 


Enquiries Solicited. 


sates Orrice: VICKERS cimitev. 


“* S,.P."” Department, 
VICKERS HOUSE, BROADWAY, WESTMINSTER, S.W. 1. 
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NEW CATALOGUE ON 


CHARLES BDWIN FOSTER, Sole Proprietor, British. 


























PYTROMETEBRS Joseph Booth & Bros. 
TEER MomnwE TER S RODLEY. LEEDS. 

BOOK E19, POST FREE. ALL TYPES & ALL SIZES. 

FOSTER INSTRUMENT CO., Letchworth, England. Hl sur adncinatirnatione 




























THE STONEBREAKER 
val ity Type 


-BLAKE-MARSDEN 


Send your 
Enquiries to 


H.R.MARSDEN, tta. 


SOHO FOUNDRY, 
LEEDS. 




























Parth ioulars application to 
Davey, Paxman & Co., Ltd., 


COLCHESTER, and 78, Queem Victoria Street, E.C. 























Ferodo Fabric 


ago—and they are still suprene. 


or clutch lining. 
It permits of maximum acceleration and deceleration. 
It gives rapid dissipation of heat. 








MAKERS OF ALL KINDS OF 


Stone Breaking 


Ore Crushing Machinery 


Including GYRATORY, JAW 
AND DISC CRUSHERS 


| 5836 


Steel Castings & Forgings 


of all descriptions from a few lbs. in weight up to 25 Tons. 





Works area over 200 acres. 
Workmen employed over 15,000. 














Ferod» Fabrics were the first fabric friction surfaces invented—over twenty years 


Ferodo Fabric absorbs more lbs. of energy per square inch than any other brake 


ee doprund tae tater mettoan of Loadonan General Onenibus mnt and 
It is three times more durable than chilled iron—five times more durable than leather. and Paris. ListE® 
It cannot carbonise, cannot slip nor seize, cannot spark, cannot throw off metal dust. THE “HERBERT *FROOD co. “LTD. 
It gives equally effective service when first fitted and when worn to the thickness Cente, Ga” eee Fhenss—19an4 , Chapeb 
of a piece of paper. Depota at Londen, Se Se. Se, Geer. Lowen, 


HADFIELDS L 


“Facts. 






EERIOTIONM SVUEETAOCODS. 




















the Wald for ARMOUR PinncDes @ 
PROJECTILES 


WAR MATERIAL 





COMPLETE TRAMWAY 
LAY-OUTS WITH POINTS 
AND CROSSINGS. 


Sole Makers of HADFIELD’S PATENT 


“ERA” Manganese Steel 


THE SUPREME MATERIAL fer Railway 
aad Tramway Special Track werk; aloo 
Wearing Parte of Stene Breakiag. 

Ore Crushing and other Machinery. » 











« _BMEFFIELD, Magiand. 
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DRED AERS. omnes OL MI LS. 
a MOOR END WORKS, . 


CLAYTON, SON s CO.,LTD. sscer=. 


WELDED AND RIVETTED STEEL PIPES. 


BOILERS. GAS PLANTS. TANKS ror on « water, &o. 
STRUCTURAL STEELWORK oF EVERY DESCRIPTION. “ 


- 






































COMPRESSORS Bt if 


W.H. ALLEN, $0 N20. Le 


Queen’s Engineering Works, BEDFORD, nef Sa 




















Vertical Enclosed Suitable for Working 


with 
OIL’°GAS PARAFFIN, 
ENGINES PETROL, o 
TOWN, or 
For. Driving Direct PRODUCER GAS 
FANS, a 
DYNAMOS, FORCED 
PUMPS, &C. 





LUBRICATION. 
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& WORM-GEARED ELECTRIC DRIVES ~ 
rr ROLLING MILLS. 











High Ratio , Patent Worm and Spur Geared Non-reversing Mill Drive, 
extremely small current consumption running light. 











Low Ratio Worm-Gear Reversing Mill Drive. . 





HENRY W ALLWORK ¢&¥=. & Co., Lrp., 


Kes MANCHESTER 
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Our new catalogue on Coal and Ash Plant is now 
available for distribution. It covers a wide range of 
applications, large and small, simple and complex, and is 
undoubtedly the ‘most comprehensive catalogue ever put- 
lished in: connection with the economical ‘handling of coal | 
and ashes. ~Engineers, Factory Owners and —~ Works | 
Managers who want to see their output increased, »to 
reduce cost, eliminate waste and attain the maximum 
efficiency in the handling and burning of fuel, will: find 
this catalogue absolutely indispensable. It can be had 





for the asking by mentioning this paper. 


ED. BENNIS & Co.Ltd 
Little Hulton, Bolton, and 


28 Victoria Street, London, SW. 


4 
| Farnworth 13 
Victoria 627 
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SeL_F-STarTING SYNCHRONOUS MorTors. 


1200 K.V.A. SELF-STARTING SYNCHRONOUS MOTOR 
FOR DRIVING 600 KW. DYNAMO AND CORRECTING 
500 K.V.A. FROM ‘6 P.F. TO ‘95 P.F. 


THE PHCENIX SELF-STARTING SYNCHRONOUS 
MOTOR STARTS UP AS AN INDUCTION MOTOR AND 
AUTOMATICALLY RUNS UP INTO SYNCHRONISM. 


NO COMPLICATED SWITCHGEAR IS REQUIRED, 
THE STARTING GEAR NECESSARY BEING IN 
PRINCIPLE LIKE THAT FOR AN ORDINARY 
INDUCTION MOTOR. 


THE EXCEPTIONALLY ROBUST DESIGN IS A 


TYPICAL EXAMPLE OF ALL OTHER CLASSES OF 


PHCENIX MANUFACTURES. 


PHEENIX DYNAMO MANUFACTURING CO., LtD., 


THORNBURY WORKS, 
BRADFORD. 


TELEPHONE : TELEGRAMS: 


3700 (8 lines). “DYNAMO, BRADFORD.” 
PRIVATE BRANCH EXCHANGE. 


BRANCHES IN LONDON, GLASGOW, BIRMINGHAM, 
SWANSEA, NEWCASTLE-ON-TYNE, and ABROAD. 


6341 
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Tr 


PHCENIX 
TO QUOTE 
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700 Se LIGHT 
1500 rte (Lael Bale | (4 ts, por B.A. 


2400 [—/eeEE 8 6STRONG, 


HP. 
EFFICIENT 


IN ONE ENCINE | ne 


(Submarine Type). | Petroleum per B.HP.) 


DIESEL MARINE ENGINE FOR SUBMARINE (1500 HP.) 


TWO AND FOUR-STROKE 
DIESEL CYCLE ENGINES 


FOR WAR AND MERCHANT SHIPS, . 


, é LS 
ty f= = oe 








HEAD OFFICE and GENERAL MANAGEMENT =: 


42, RUE D’ANJOU, PARIS (8°). 
London Office: 2 & 3 NORFOLK ST., STRAND, W.C. 2. _ Telephone—centrat 2033. 
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MATTHEW PAUL & 60).. L° 


LEVENEORSD worxs, DUMBA RH TOnr. 











CENTRIFUGAL 


AND 


























DYNAMO ENGINES. om FANS AND ENGINES. 
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TILGHMAN'S SAND BLAST APPARATUS | 


‘(Arranged for the Operator to work either inside or outside the Sand Blast Chamber) 
FOR CLEANING LARGE AND SMALL CASTINGS. 


WILL SAVE 60 PER CENT. IN FETTLERS’ WAGES. | 




















a. 
SPECIALITY:—SHELL CLEANING* PLANT. Will save cost of internal polishing. 
IN USE BY THE FOLLOWING WELL*KNOWN FIRMS: 
STEEL CASTINGS. ORDINARY IRON CASTINGS. MALLEABLE IRON. BRASS OR GUNMETAL. 

Beardmore, W., & Co., Ltd. Glasgow Platt Bros. & Co., Ltda. Oldham Ley’s Malienhia Costing Pi.72% Derby Vickers Limited Barrow 
Steel Co, of Scotland Glasgow Tweedales & Smalley Castleton Crowley, John, & Co., Ltd.” Sheffield Gummer & Co, Rotherham 
Coltness Iren Co, Coltness HLM. sees _ Baker «+ Ltd. Smethwick Ruston, Proctor & Co., Ltd. Lincoln 
Dickson & Manns, Ltd. Armadale Dobson & w, Ltd. Bolton Maddocks J., & Co., Ltd. worer! & Sons, Ltd. Manchester 
Vickers Limited Barrow Doulton & Oo., Ltd, Paisley & Howgate, Ltd. a i& Kennedy Kilmarnock 
ay oy Forge Co., Ltd. Darlington Ruston, Proctor & Co., Ltd. Lincoln Co., Ltd. Milne, J., & Son Edinburgh 

Middlesbrough Marshall, Sons, & Co., Ltd. Gainsborough H.W. Walsall Benton & Stone Rirminghem 
Hadfields’ Stent Foundry Co., Ltd. Sheffle Shanks & Co., Ltd. Barrhead Tangyes Lta. Birmingnam British Insulated & Helsby Cables, Ltd. — 
Osborn, S, & Co., Ltd. Sheffield Falkirk Iron Co. Falkirk ee. J., & Oo. Willenhall Marshall, Sons, & Co., Ltd. Gainsborough 
Jackson, P-R,, & Co., Ltd. Manchester | Hopkinson & Co. Huddersfield Haden, @. 'N.. & Sons Trowbridge Dewrance & Co, London 
Atlas Steel Foundry & Eng. Co., Lid, Armadale | A. Kenrick & Sons, Ltd. West Bromwich Brampton Bros. Birm & Strouds Patents Olaagow 
John Spence: & Sons, Ltd. Neweastle-gn-Tyne Cannon Iron Foundries Wolverhampton Clive, Thos., & Son Birm Hopkinson & Co., Ltd. Hud eld 
Cammell Laird & Co., Ltd. Sheffiela Holeroft, Thos., & Sons, Ltd. Wolverhampton Gameson, T., & Sons, Ltd. alsall & Stockport 
Brown, John, & Co., Ltd. Sheffield | Geo. Salter & Co. West Bromwich Hackett & Sons West Bromwich Wood & Co. Doncaster 
Allen, E., & Co., Ltd Sheffield Clark, T. and C., & Co. Wolverhampton Hill, H. and J. Willenhall Hill, C. L. Willenhall 
Klectro Flex. Steel Co., Lta. Newcastle-on-Tyne Swain, Matthew, Ltd. Manchester Parkes, G. B., Ltd. Halesowen Showell, K., & Sons, Ltda, Birmingham 














Representative; GEO. HOPKINS, 10, Sanctuary House, Broadway, Westminster, 3.W. 


TILGHMAN’S PATENT SAND BLAST co. 


BROADHEATH, sear MANCHESTER. 


PATENT SILENT AIR COMPRESSOR. 








Se TSS Se STSSSSTSNSSSSSss su 
_ 








Speed up to 
400 Revolutions per HIGH SPEED. | 
Minute. ACCESSIBILITY. . 
SILENT RUNNING. 
FORCED LUBRICATION. 
: 
. 
| 
| 
S| 
FITTED WITH OUR NEW PATENT MULTIPLE PLATE VALVES. 
ALL SIZES UP TO 4000 CUBIC FEET PER MINUTE. Complete Catalogues will be sent on application. 
Amongst the users of these Compressors are the following well-known firms :— 

Capacity. Capacity, Capacity 

Sir a G. aeaeaeen ao & Co., —— ahd | The Vauxhall —— — 3 wees sali Tyne Shipbuilding Co., Willington Quay .. 650 ft. 

ewcastie-on-Tyne. mpressors eac t. sors .- each ° k Co., Blyth fi 600 ft. 

The Great Western Colliery Co., Ltd., Ponty- The Vulean vounéry ‘Lta., " Newton-le- Willows -» 1200 ft. Blyth Shipbuilding, & Dry Doc rf ? H od 400 tt 

pridd. 2 Compressors .. h -. Gach 2000 ft. Brynhenllys Colliery Co., Swansea .. A . 800 ft. Skinningrove Iron Co., Ltd., Carlin How .. ee , 

The Clifton & Kersley Coal Co., Lta., ‘Manchester 2000 ft. Midland Coal, Coke & Iron Co., Mewunstio, Babcock & Wilcox, Renfrew. 2 Compressorseach 400 f% 

Glasbrook Bros , Swansea ao -- 2600 ft. Staffs. .. = -- 600 ft. H.M. Dockyard, Haulbowline. 2Compressorseach 900 ft 


TILGHMans PATENT sanND BLAST ocoO., aTrD., 


BROADEBEATH, .xr MANOCUMESTBH. 
Representative: GEO. HOPKINS, 10, Sanctuary House, Broadway, Westminster, S.W. 
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74 [SUPPLEMMNT page V1] ENGINEERING. [june 28,2988," 











aaa 








© GLOBE- JOHNSTON 





T™ LONDON 
AATAC ENGINEENIN ig ee 





GLOBE-JOHNSTON ROTARY AIR AND EXTRACTION _— FOR catadee CONDENSING PLANT. 


“AIR PUMP 


STEAM OR ELECTRICALLY DRIVEN, POSITIVE IN ACTION. 


DESIGNED FOR SERVICE AS AIR AND GAS COMPRESSORS, CONDENSER PUMPS, 
VACUUM PUMPS, BLOWING ENGINES. 


ALSO INCORPORATED IN 











GLOBE - JOHNSTON ROTARY CGONDENSING PLANT 
OF SURFACE AND JET TPYES. 
THE HIGHEST DEGREE OF VACUUM OBTAINED WITH LOW POWER CONSUMPTION. 
CAVITATION TROUBLES. 
LOW FIRST COST. AUCMENTORS REQUIRED. 
MAINTENANCE GOST. WEARING PARTS EXCEPT 
MASSIVE BALL BEARINGS. 
For further particulars and prices, please write to— 
THe Guope Pneumatic ENcineeriInc GompPany, Lt. 
1, VICTORIA STREET, LONDON, S.W. 1. 
ARR BSCE cag EN OT * ST won RR x, Dat oe 
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_ =~ PARSONS | 
GEARED STEAM TURBINES, 


TEETH CUT ON THE. PARSONS. PATENT. ‘OREEPING .TABLE,” WHEREBY MECHANICAL 
INACCURACIES ARE ELIMINATED, and WEAR and TEAR, and NOISE REDUCED TO A MINIMUM. 




















Gearing of the 800 LHP. Turbine in service at Springfield Paper Mills, Midlothian, N.B. 


EXTRACT OF LETTER dated NOVEMBER 12th, 1917, from the OWNERS OF THIS GEARING: 


‘‘This machine has now been running for fully 44 years. For the first 18 months or so it ran 
day and night; since then, owing to shortage of labour and materials it has been running day 
shift only. The Gears do not show the slightest sign of damage .on the faces,of..the. teeth. 


We have never,had the cover of the Gear Box off since the machine was started, but the ‘ 


teeth are frequently examined through the Inspection Doors, and are in perfect condition. 
The last examination was a month ago. Here and there the teeth are polished but the tool 
marks still show on about 90% of the surface.” 


C.A. PARSONS & COMPANY, Ltd. 


HEATON WORKS, ad 


rue, Meow»  NEWCASTLE-ON-TYNE. Reecick ni eaiall 
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THE WALLSEND SLIPWAY 
ano ENGINEERING CO.,L': 


WALLILSHIN D-ON-TY NE. 

















Builders of ALL TYPES of 


Maehinery for Warships 


High- “Speed Liners and Merchant Vessels. 








SET OF —— GEARED TURBINE ENGINES FOR’ LARGE MERCHANT VESSEL. 
Manufacturers 


arpa OIL BURNING INSTALLATIONS 


More than 300 Vessels have been fitted up by the Company for burning oil fuel; ou: 
while the aggregate power of Boilers so fitted exceeds 2.000,000 HORSE POWER. 


SHIP REPAIRERS. Graving Dock 640 ft. long. 
Works and Offices - - - =- WALLSEND-ON-1YNE. 


Telegrams—"‘WALL, NEWCASTLE-ON-TYNE.” 
LONDON Office - - 30, GREAT ST. HELENS, E.C. 
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LEADING “VALVES OF PRECISION” 








up. 


Ser compet ota eunt re 
com 
Pian Se 
Regulation. 


WHICH DO WORK UNATTEMPTED WITH ANY OTHER DESIGN. 


4 


\ 
ae 


-—2 
oi | 
as 
= 


‘| 











“eq? FOSTER CLASS “U" REDUCING VALVE. For Air 
Pressures. 


REDUCING VALVE. 
and Water Steady 
“Water ow a 


“Closest Ca 











| We are the only Makers of : 


FOSTER’S PATENT PRESSURE 


REDUCING 
VALVES 


FOSTER’S 
PATENT 


SPECIFY ALWAYS BAILEY’S 





Fig. 1770.—CLASS “W" STANDARD REDUCING VALVE. 
Adapts itself instantly to all demands. 





r > 
BAILEY'S 
“ FOSTER" 
VALVES 


are supplying 
Steam to 
EXHAUST and 
MIXED 
PRESSURE 
TURBINES ; 
REDUCING 
300 lb. down to 
Atmosphere in 
one stage. 


REDUCING AND 
RECULATING VALVES 























WV TAY 
: 4 
WY 








Coie PRESSURE REDUCING VALVES. 





HYDRAULIC 


Fig. 1929.—FOSTER CLASS “Z” 
REDUCING VALVE. 


For initial Hydraulic and Air Pressures of 3000 Ibs. 


FOSTER CLASS “Y" REDUCING VALVE to 250 Ibs. 
Fer High Pressure Gases. 


FOSTER CLASS 


MANMUEFACOTURAD EBT 


Srn WW. HE. Baxrisy «= Co. I:p. 


AT THE ALBION WORES, SALFORD, MANCHISTIR. 





“Y" REDUCING 
For Reducing Initial Pressures of 3500-2000 Ibs. 


Designed for Acetylene Welding, 
matic Rivetting, &c. 


)} eee | 





VALVE. 
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“RE DMAN Ss Single Speed Belt Driven Planers. 
“REDMAN’S’ Four Speed Belt Driven Planers. 

‘ RE DMAN ’S” Planers with Lancashire Electric Drive. 
“REDMAN’S” Planers with Magnetic Clutch Drive. 


10 ft. by 4 ft. by 4ft. ELECTRICALLY DRIVEN VARIABLE FOUR-SPEED PLANER. 


All above types can be seen in daily operation in our Works. 


Rigid, Accurate, Adaptable, easy to operate, and can be depended upon to do the 
job no matter how stiff the pace. 


Hundreds in use in all kinds of Works. Repeat orders invariably follow the first. 
Our advice is always at your service. Ask for it. 


C. REDMAN & SONS, 


SPECIALISTS KINGSTON, HALIFAX, “DED 
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_. WORKS TELEPHONE — PT ae ee 2a) te Co a he 
(Wall ‘for 24 Jines with x 4 3 he gee. es it oe 
ee, " git , ge AG ARSE A # p - bd ; 
microte and. automatic > 9: OF ae aa tz ik YS? 
inter i i sen = : 4 





> 
For a quick 
connection 
between your 
Offices 
and Works. 








We have recently filled in 

the following Orders over 

12 lines :— 

Messrs. J.G. KINCAID & Co., Ltd., Clyde 
Foundry, Greenock. 


Messrs. ANDREW BARCLAY, SONS & 
Co., Ltd., Caledonia Works, Kilmarnock. 


Messrs. ARROL-JOHNSTON, Ltd., Dumfries. 


Messrs. THE BRITISH OXYGEN Co., 
Ltd,, Rosehill Works, Glasgow. 


Messrs. COCKBURN & Co., Ltd., 
Clydesdale Engineering Works, 
Glasgow. 


Messrs. NATIONAL - PROJECTILE 
FACTORY, Mile End, Glasgow. 
DESK INSTRUMENT 


WRITE TO-DAY for particulars for 20 lines with microtelephone aad avtomatic 
of our rental service. inter ieati 


NEW SYSTEM 
TELEPHONES. 





































SCOTLAND : LONDON & DISTRICT : IRELAND: 


The Caledonian Tel N London Teleph New Syst The Irish Telephone (New System 
Sym) eee | ew The London geen ( ew System) ce a ystem) 


62-64, Robertson Street, Glasgow Donington House, Norfolk St., Strand, W.C. 16, Donegall Square South, Belfast. 














LEEDS & NEWCASTLE DISTRICT: BIRMINGHAM & DISTRICT: LIVERPOOL & DISTRICT: 
en tan ane The Birmingham Private Telephone Lancashire and Yorkshire Private 


(New System) Co., Ld., Lincoin’s Inn, Telephone Co., Ltd., 
174, Corporation St., Birmingham. 28, Queen St., Albert Sq., Manchester. 




















Central Exchange Buildings, 50, Grainger 8t., 
Newcastle-on-Tyne. 
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ENTIRELY 
BRITISH 


Registered Trade Mark. 


BRAND CEMENT«:F' LL.OORING | | 


wsxes CONCRETE FLOORS Woy rime, tust reson J 


CONTRACTORS TO WAR OFFIOE, ADMIRALTY, AND OTHER GOVERNMENT DEPARTMENTS. 


————— 














— SS  ——————————————————————— ——— = — 


UNDERGROUND HEATING CHAMBER 10 FEET BELOW GROUND RENDERED TIGHT WITH IRONITE ON FLUOR AND WALLS. 


Also “IRONITE"” BRAND CEMENT for WATERPROOFING. 


For rendering, at a very low cost, Cement, Bricks, Concrete, Wood, &c., absolutely Waterproof and Oil Proof against heavy pressure. | 
FLAT ROOFS rendered Waterproof at less than half the cost of Asphalt, | 


For fall particulars apply to— 


The IRONITE COMPANY, Limited 


(Managers—S. THORNELY MOTT & VINES, Ltd.), 
| waseieviorom. 11, Old Queen Street, Westminster, LONDON, S.W. 1. enon 


. . ; 
| Sole Indian Agents—HEATLY & GRESHAM, Ltd., Caleutte. 6. Waterloo Street; Bombay, 75, Hornby Road, 
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The Machine you require in your Works. 


change 
Machine is fitted with our Patent 
and Automatic Releasing Motion, Automatic 
Closing Device, Micrometer Adjustment for making 
fine adjustments to the Dies, which can be done 


cF 
Ga’ i 


The Machine is made in various sizes, and 





with two Heads. 
Patent Automatic Boiler Stay Screwing Machine, Further particulars will be furnished on 
with Leading Screw. application. 


JOSHUA HEAP & CO., LTD., 


ASHTON-UNDER-LYNE, ENGLAND. rea 
































speciaists: (WE MAKE NOTHING ELSE) crccnusrs 


alla Sch @] 0): am Ae 10) On 10), | ae ae me) LOM Pela 


OAK BARK TANNED HIDES. 
Re CIRCLES , SQUARES,OR HIDES SUPPLIED. 


SEND FOR OUR NEW BOOKLET — HINTS ON THE CARE OF HYDRAULIC MACHINERY. 


LEATHERS COMPANY (4trrincxam) LIMITED 
GRAFTON WORKS ALTRINGHAN., enctano. 
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CROSSLEY 
GAS ENGINES and PATENT OPEN-HEARTH GAS SUCTION PLANTS. 





COKE AS Soaks ramp Ronen hee ee «IS 


FUEL. pe te fab Us ioe: pote el hie euletl || MAIDA. 


Write ror I:tustratep CATALOGUES. 


CROSSLEY BROS., LTD., Openshaw, MANCHESTER. 





PRESSINGS 
& WELDING 


—] OF | 


STEEL PLATE. 














THOMPSON BROS. (BILSTON), LTD., 


Bradley Boiler and Engineering Works, BILSTON. = «= 


4587 
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~ wt 


AIR COMPRESSORS 


AN D 


| BLOWING ENGINES 


ALL TYPES, SIZES anno PRESSURES 
RECONSTRUCTION OF EXISTING PLANTS A SPECIALITY 


| FULLERTON, HODGART & BARCLAY Lrp. 
7) > Ae OO ee 


_ 6802 





SMITH’S” SwivEL ADJUSTABLE Ta SELF -OILING BEARINGS. 



































a croup or ©" swiver aDvUSTABLE SELF-OILING BEARINGS PART OF A MUNITION ORDER, = ™™*™e™™ 
PULLEYS SMITH’S 
OF EVERY DESCRIPTION S MIT H & G R AC E « Swivel Adjustable 6761 
ntinas, Smite Borow Bows SCREW BOSS PULLEY CO., LTD., “mancuns, | WALL DOxES 
cmun's narehangeablePallers. 35, QUEEN monte STREET, E.C. T H RA PSTON. saree GRIP COUPLINGS, 
Flanged Pulleys. Telephone—No. 9531 City. Telegrams—Grace, Thrapston. Telephone—!9 Thrapston. CESSORIES for Power Transmission. 
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= OO — —— ——s 


| ECONOMY OF >. FEL ~ FOR FIRING | 
INDUSTRIAL FURNACE PLANT. 


HE FOLLOWING TYPES OF METAL HEAT-TREATMENT FURNACES CAN 
i BE SUPPLIED ADAPTED FOR FIRING WITH THE 


| “ WRIGHT- MORGAN” OIL- BURNER, | 


SUCCESSFULLY AND ECONOMICALLY USING 














—— 











_CREOSOTE- AND-PITCH MIXTURE 











| 

| - WRIGHT’S 

|. ANNEALING-OVEN FURNACES, SHELL-NOSING FURNACES, 

| CASE-HARDENING FURNACES, BILLET-HEATING FURNACES, 
FORGING FURNACES, HIGH-SPEED-STEEL TOOL FURNACES, 


AND THE WELL-KNOWN 


“'WRIGHT-MORGAN” MELTING FURNACES. 


FULL PARTICULARS WILL BE GIVEN ON REQUEST. 


_ JOHN WRIGHT & CO., ASTON, BIRMINGHAM. 


| 




















————— oe 























LESS EXERTION 


but much 


GREATER POWER. J 








We invite your 
enquiries respecting 
these new lines of 


WORM GEARED 
HAND and POWER 
PRESSES 





and will gladly 
furnish more details 
than our ret hecns 
space permits o 






5 TON 
Worm Geared Hand Press: 
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HUDSWELL, GLARKE & CO., LIMITED, 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collieries, &c. © Made to suit any Gauge of Railway, 





















Established 
1860. 


Telegraphic Address : 
LOCO, LEEDS. 











PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION, 


w=m= or ELODGERS PULLEYS” 


(REGISTERED). 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. os 

















— CASTINGS 


5 are Urgently Required 


for Admiralty, War Office, and 
Aircraft Contracts. 











OUR Machines are being extensivel 
used in many of the LEADIN 
FOUNDRIES for the production of 
Castings for Munitions of War, and we 
shall ie pers to advise you as to whether 


our Machines and system can be of service. 


Send sample patterns, castings, or blueprints, and 
we will give production figures against same. 





WRITE FOR CATALOGUE AND PRICES 400 





is 75% OF OUR SALES “REPEAT” ORDERS. 











oe Be 6. Pale 
ee ae = 
Venta 25 Siete eo PRS 


THE ADAPT ABLE MOULDING MACHINE CoO., 
Telegrams —" Adaptable, Birmingham.” Stanhope Street, BIRMINGHAM. Toten Mind 1808, _° 


ie 
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> CASTINGS FOR THe. TANK 


> 
——S—_—— 
Sa Se 





FOR coo fl 


D> Bw 


CASTINGS 


ALSO 


PATTERN MAKING 
Immediale Delivery 








BRITISH Moron CASTINGS. , 


Telephone ~ VITTORIA STREET FOUNDRY 
wa omeliwich 2 SMETHWICK, BIRMINGHAM. 


THE BLACKSTONE OIL ENGINE. 


















































Stationary Type. Starts in 4, minutes. 
For OradeOil__-.. 9% te 300 BELP. 
Por Refined Petroleum 1¢ ,, 75 BHP. No a except for 
Portable Type. 
Por Orede Oil =... St to 45 B.EP, No — flame when 
Por Refined Petroleum 1¢ ,, 35 B.HP. working. 
BRANOHES :— 


Telegrame—Bngimanu, Cannen, Londea. 
LONDON : 81, Cannon Street, £.C. Telephones—8146 Ventral. 
ADBLAIDE ... 61-63, Hindley 
Street. 


ALEXANDRIA. Ruej@u. ls Gare 


BOMBAY ove = a 
Balla: 
Rood. 


BUENOS AIRBS 383 Calle Peru 3 8 


CAIRO... Ruey, Bab - e |- 

CALCUTTA ... 90,/@live Street, 
_- SRG 25, Strand. 

CHRIST. AS 

CHUROH, 322. ce 

D wa. Ditdkies 


se. South 
* Street, 
BAST LONDON: arltge 
S. Africa DOM} Cb Btreet. - 

GERALDTON, 

W:A. Marine Terrace. 
GLASGOW ...._ Paton Street. 
LAHORB _ ,... Napier Road 


Anarkalll. 
MADRAS w= 9%, Second Line 
Beach(Post Box 


i 14l Madras B). 
MELBOURNE ... 685, Bourke St. 
MILAN ... --» Via Palermo 8-10. 


PARIS ...  .... 28, Bouleverd de I’Hopital 
SHANGHAI ... 20, Foochow Road. 
SYDNEY... ... 352, Kent Street. 

THE HAGOB ... 5, Verhulststras 


TUNIS <=. 100, Rue de Portugal. From a Photograph of the MCG 75 BHP. “Blackstone” Fuel Oil Engine. 
ESTIMATES & FULL PARTICULARS POST FREE, Telegrams—* Bracxsroxss, Stamronp.” Telephones—Nes,307 and 308 (Two Lines). Codes used—Al, ABO (4th and Sth Bditions), Lrxeer’s, Brernrsenive. 5823 


BLACKSTONE & GO., L’- Stamford, England. 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND RAILWAYS; ALSO ON INDIA AND WAR OFFICE LISTS. 


THE CONSOLIDATED PNEUMATIC TOOL CO., Lto. 


Head Ofices:—“ EGYPTIAN HOUSE,” 170, PICCADILLY, LONDON, W. 1. (mga amas) 


Showroom and Repair Works—73, 75, 79, 80, York Street, Westminster, S.W. |, where pneumatic and electric tools can be seen in operation. 
Telegrams :—‘‘CAULKING PHONE, LONDCN.” Telephone :— 9215 GERRARD (3 lines). 


AIR COMPRESSORS 


MADE IN SEVERAL SIZES For Steam, Bext, Oi, on ELecrric Drive, 
FoR CONTRACTORS, RAILWAYS, SHIPBUILDERS. DRY DOCKS, é:c. 


BOYER & KELLER PORTABLE 
PNEUMATIC HAMMERS. AIR COOLED 
pears ELECTRIC DRILLS. 
PNEUMATIC HOISTS. and 
7 GRINDERS 
LITTLE GIANT and for 
NEW GIANT Engineers, 
PNEUMATIC DRILLS Aeroplane Builders, 
and Motor Car Builders, 





GRINDERS. Tyee N.S.B. HIGH-SPEED ENCLOSED SELF-OILING STEAM-DRIVEN pe Garages. 
AIR COMPRESSOR, — 
BRANCH OFFICES: 
ABERDEEN . B. Leslie, 19, Duthie Place. CARDIFF ..Hunter & Swan, Ltd., Gordon Chambers, 31, Queen Street. 


a a “The Consolidated Pneumatic Tool Co., Ltd., 65, Waterloo St. NEWCASTLE. Se penooemidatees Pneumatic Tool Co., Ltd., Milburn House, Dean St. 
BELFAST ...C. Reynolds, Ocean Buildings, Donegal Square East. EDS x5 waa . Marshall & Co., Ltd., 6/7, Cross Fountaine Street. 


PNEUMATIC & ELECTRIC TOOLS \ MANUFACTURED AT OUR OWN WORKS: 
__FRASERBURGH, SCOTLAND. 
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WEBSTER & BENNETT, Ltd. 


JA 


THE SIGN OF ACCURACY. 


CORS 


Y 


x N 
AJ WJ 


Mt 





Me 


If you seek accuracy and output in 
your turning and boring operations, 
then you need W. & B. BORING 
AND TURNING MILLS. For 
years they have proved their supe- 
riority under all conditions, and are 
to-day in the forefront in design and 
construction. The 40in. Duplex 
Machine illustrated is one of a 
range of sizes, and embodies every 
feature for quick, accurate work, as 
well as convenience in operation. 
Let us have your inquiries, please! 





THE GUARANTEE OF EFFICIENCY. 


BORING « TURNING MIX. 





é 


O. HARTFOR 


~-eehgitanisac 9 


D CONN 


COVENTRY, 





[ts easy and convenient to open 
and close them’ quickly—re- 
quiring a meré twist of the wrist 
withthe ever ready key. They 
hold drills, taps, or other tools 
firmly and accurately on centre. 
Their wearing parts are hardened. 
Their working qualities are all that 
could be desired, 


They are the ever ready tool. 
Their proven superiority is the 
reason for their being universally 
found in modern shops. They 
render the greatest satisfaction 
even when used for the most 
difficult work, 


Where speed and production are 
wanted, and loss of time due to 
changing tools and “down hours” 
count—JACOBS DRILL CHUCKS 
make good, 


MADE IN U.S.A, 





ENGLAND. 
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VALVES 


DAVID AULD & SONS, Limited, 


Wurrsvais Founpry, GLASGOW. 
See displayed Advertisement, page H., June 7. 


OTORS= DYNAMO 


Maer % COULSON, L®- 
. Broap Srreer, Muse = GLASGOW. 





Rete 








DAWSON & DOWNIE, 


CLYDEBANK. LTe. 


BwPwuUnMPwes ws 
FOR LAND anv MARINE PLANTS. 
BRE ILLUSTRATED ADVT., PAGE 106, June 14. 


Raw Hine Gears 


Also Metal Gears. 
GEORCE ANCUS & CO., LrD., 
Newcastle-on-Tyne. 6570 


“Bhar miro” 
— 4,000,000 HP. in Service — 


WATER TUBE BOILERS and 
MECHANICAL STOKERS. 


(200,000 HP. in Service.) 
The British Nielausse Boiler ow Lé., 
The Olook House, Arundel St., Strand, W.0. 2. 






































A mbulance Stretchers 


. (or poles only). 

Special cheap line for air raids and factories, as 
required under new regulation, also timber, ply- 
wood and woodwork of ow description, carriage 
paid to any part of the world. 


Illustrated list on application. 
C, JENNINGS & CO., Lrp., Bare 
955, Pennywell Road, Bristol. 














| 


For GEN TRIFUGAL + £ PUMPS, 
AIR COMPRESSORS, 
CLUTCHES, GEARING, 


CASTINGS up to 10 TONS, 
@LEACHING, DYEING & PRINTING 
MACHINERY. 











KDWARD HAYES, 


Od 2174 =—- Watling Werks. 
Stony Stratfor.. 


Marine Engines 
Now Ready 


Makers to Admiralty, &e. 





























The Conradson Turret Tool Post. 


FOR LATHES OF 7" CENTRES & LARGER. 


The ‘Adaptable’ Self-contained Turret Lathe. | 


FOR LATHES UP TO 
8" CENTRES. 





Applicable to any Slide Rest. 





Indexing mechanism located 
entirely inside. 








Plunger Pin locates the 4 working 
Positions. 





Carries 4 Boring and 4 Turning Too's. 
Output practically doubled. 
In 4 sizes, with Main Bar from 2" to 44" diameter. 


A slight movement of lever to the Jeft withdraws pin and turret is turned to new 
position and locked by turn of lever to the right. 


oS E L = Oo N 85, Queen Victoria Street, London, E.C. 4. 


ENGINEERINC CO., LTD., 


Works Coventry. 






























HENDRY 


| FROM A SINGLE STRAND | 
BELTING 


O* E of the leading Electrical Engineers of 
the day describes HENDRYS’ new patent 
Laminated Leather BELTING as forming ‘a 
true Endless Belt which is adaptable to 
universal service... . . - + «+ + 6 « « 
The Hendry ENptess SpuLice forms a 
joint identical in Texture, Thickness, Flexi- 
bility and Driving Grip with the belt itself, 
so that a HENDRY BELT runs without jar, 
vibration or slip under the heaviest loads 
and *at the highest speeds. Illustrated 
booklet, samples and prices on request. . 




















JAMES HENDRY, “"°- 
252 Main Street 
Bridgeton, GLASGOW 


Ce 











Bnght Cold 
Rounds, 
Flats, and 


“ Columbia 
Drawn Mild Steel 
Squares, Hexagons, 
Special Shapes. 


Free cutting, uniform throughout, and true to 


size. Suitable for case hardening. 
Supplied well greased in 5 cwt. cases. 


Tumed 








rT Columbia , and 


Polished Shafting. 


All bars absolutely true to gauge 
and accurately straightened. 


Telegrams: “Integral, Holb., Londen.” 
Regent. 


London, W.C.L 














‘COLUMBIA STEEL & ENGINEERING Co., Ltd., 


334-6, Bank Chambers, 
329, High Helbora, 
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ROYLES 


PRESSURE FILTER. 


Largely used for filtering River, Canal, 
and other Waters for Manufacturing 








































urposes. 
poset , TYRE EXPANDING BENDING, STRAICHTENINC, 
All matters in suspension removed, and SETTING, SHRINKING, &o. 
a clear water produced from turbid PRICES : 
sourees No. 0.0. Small size, complete with 
5 burner, for use where great 
preee: *- —_ £9 10 
Cleansed in 5 minutes by means of Te Ss ann tesa, Oe 
yal Air Injector and back flush ee rt Th 4 
of water. 








WELLS’ *UNBREAKABLE’ LAMPS. 





Waters analysed, and advice on treat- 


ment for any particular requirements ENGINEERS’ 
free of charge. 8721 ‘HAND LAMPS. 
ASK FOR CATALOGUE. Yor Serres. Rotretoun, or 





No, 4, } pint, 18/- per dozen. 


ROYLES LIMITED, No. 4a, } pint, $7/- 


ENGINEERS AND SPECIALISTS. 


IRLAM, nr. MANCHESTER. 








TORCH LAMPS. 


r 
For Sperm, Rape, Colza, o, 
other heavy Smokeless Oj! 
Also used for Kerosene. 


















No. 5, 
No, 5a, 
No. bs, 


pint, Hook No. 8, as shown, 24/+ doz. 
pint, Hook No. 3, as shown, 3@/+ ,, 
pint, Hook No. 3, as shown, 36/- .. 


KETTLE TORCH LAMPS. 
THOUSANDS SOLD. 
Also largely used by 
Contractors, Collicries, 
&c. 
Estd. 1848. Large Flaming 
Light. 


No, 18, 8 pints, 1}-in. 
Wick, each. 





















No. 28, same shape as 
above, but having two 
Wicks, 6 pints. 


9/- each 


WELLS ‘woittiias FILE HAMDLE. 


we 
Cole, Marchent & Morley, Ltd., 


Telephone: 4744 Bradford.} Bradford, Yorks. Telegraph: Cole, Bradford. 


C. M. & M. 
CONDENSING 
PLANTS 


All types and up to any capacity with 
Rotary or Reciprocating Air Pumps. 































Thousands sold. Tang is held by wooden Plug driven 
into an “Unbreakable” Handle. split Handles, 
Broken Ferrules, anc constant expensesaved. Wooden 
Plug removable when worn out. 

Price, No, 1 (small, 44 in. long), i per om 
» No. 2 (64 in. long) 





WELLS’ 
Removable 
Bung- 
Pour. 


Made in QUNMETAL, @s. 6d. each. 

For Emptying os Pe Pupsp, Tap, or 

Applied to and Lees tiles avy cask instantly. A!) 

waste and mess prevented, 

pump. Will fit avy ordinary cask from 20 te 60 gallon 
Does not damage the cask. 


WELLS’ 
OIL CAS CENERATING LAMPS. 


Light from 
Kerosene or 
Petroleum without 
Wick, at 





OTHER c. M. & M. SPECIALITIES :— 
CENTRAL EXHAUST STEAM ENGINES, with Piston Drop Valves, fitted with Patent 


Drain and Exhaust or Relief Valves, which allow of Exhaust to atmosphere for any No. 
length of run, and which are extremely simple in operation. 12, 3 hours 
COMPOUND AND TRIPLE EXPANSION STEAM ENGINES (Vert. and Horiz.), with 7 — 
Patent '’ . 
Piston Drop Valves operated by Trip Gear (Morley's ). soa ak ‘Daped 
DIESEL OIL ENGINES, from 50 B.HP. 14, 7 hours 





COMPLETE POWER INSTALLATIONS. 
Write for Mlustrated Catalogues. 6541 


l4a, with Triped 1 

Extra Burners for above, 28. each. 

Prices subject to current rate of advance. 
102 Midland R4., Londo 

A.C. Wells 8 C0. fr Pancnas’ ww. 1" 

Works: Carnarvon 8t., MAN 
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THE 


DAVENPORT ENGINEERING CO.,Ltd. 


Harris Street, Teles 2 











THE AEROGRAPH CO., Ltd.. 'G 


en ie | |e | G E ‘2OnYeVC HeNROOUHERUUNE EEA TEREEO EET HEEOA TVET HEROD REED EE} THEEUAHHEOEHHEEETTEEUTT HEHE HERP denen tT EERE PEER POTHE UATE THREE ERPPEREPOEEA eRe ERR 
= = 

4 SPECIALITY-— -HIGH-GRADE = 

SPARKING PLUGS ||: : 
For GAS ENGINES «2 ||= = 
—===" "| ALUMINIUM ALLOYS | 
CRANES (Breer 3 ; : 
mar, Te. AUBBAe: = of High Tensile, for Aero Work and other Special Requirements. : 
ws gn rere 

_ steam agg | | T. J. PRIESTMAN, 
REAY GEARWORKS, ‘= LTD = Metal Manufacturer and Caster in all Copper Alloys, = 
1—l|= = 

GATESHEAD-ON- TYNE. E Cupro Foundry, Leopold Street, BIRMINGHAM. a 
SPEQIALISTS IN z : 
WHEEL GEARING. 3 OFFICIAL REFINER OF ALUMINIUM TO THE MINISTRY OF MUNITIONS. : 
Tue 8 IN. = = 

LATHE. E BUYER OF EVERY DESCRIPTION OF ALUMINIUM SCRAP and SWARF. = 

SPECIALISTS, | | = ESTABLISHED 1872. erat = 

vetnatagee te = Telephones— Works: Midland 281. Office: Midland 282. = 

SMITH, Sones, WILLSON & CO. SE LUMO CT 
— at 22.00 
(“POINTS WORTH \|2> This is THE : 
REMEMBERING ” || 2 : 3 

- AEROGRAPH Spray Painter. | 

ABOUT a (Regd. Trade Mark = 

4 egd. Trade Mark) r = 

6 BRADFORD” : All- muionn Manufactere, ay sa = = 
WATER = The Oldest and Largest Firm = 
COOLERS 6188 = of Spray Makers in the World. 
HOLEHOUSE’S PATENT. = ee Bee & = 

= Over 24,000 of our ) Machines now in use. = 

ik = meee S| —_—_______— : 

4 No nails used for irrigation. = No Sprayliig W Machine is an AEROGRAPH = 

q Rails are exposed to water = except our own manufacture. Do not = 
Ae eae ” = buy imitations. , = 

4 Every cooler is made at our = ~ _ , hn = 

= | ori ee = Write for particulars and Estimates to: = 

4 They are ALL BRITISH. 4 











¥  HUUIDerr. " BRADFORD. 3558 an 


PUMPS 


FOR 


BOILER 
| FEEDING 


AND 
OTHER 
IMPORTANT 
DUTIES. 
















6186 


THOS, SHORE & SONS, Ltd. 


ETRURIA, 
STOKE-ON-TRENT. 


UN UVALEUEE LAOH AUEA EAT 


43, Holborn Viaduct, LONDON, E, C. Special Spray for mes. ‘ehctie. 24 6556 


ee ee 


alt 











Guest-Lenox Patent Pressed Steel Sectional Tanks 


Ae SUPPLIED TO H.M. WAR OFFICE. 








WHEN ORDERING 


LIGHT, CHEAP, 
TANKS DELIVERED FROM 
FOR SHIPMENT, STOCK. 
REDUCE THE COST EASILY ERECTED 
OF FREIGHT AND 
BY SPECIFYING THE STRONGEST ON 
OUR MAKE. THE MARKET. 
ose 











SOLE MAKERS 


BROWN, LENOX & CO. emaen, Ltd., POPLAR, E. 





Capusorama ow 0 = lw - = LENOX, MILLWALL. 














PePeeereeeeeeeeeePhPPPeEE EEE EEEEE EEE EEE Eee 
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WANTED pe WAR WORK 











SHELL STEEL SCRAP 


rvunMwinNGs, > sonata ae aro. 
















—_ & 
Every Description of <4 CONTRACTS MADE for J 
OLD SCRAP IRON = WORKS ENTIRE OUTPUT NR. 
STEEL and METALS ¥ 3, 6, OR 12 MONTHS BIRSTALL Leebs 








PURCHASED for CASH. 2 3 = . Ministry of Munitions Maximum 


Prices Paid. Inquiries Solicited. 








WORES DISMANTLED. 


Telephone: ADAMS & BENSON, LTD. Telgrame: 


161 West Bromwich. 

















| ALBION, WEST BROMWICH. en» 
Private Branch Exchange. wore WARBHOUSES & RAILWAY SIDINGS, ALBION STH., L."& N. W. BY. a 
NITTVTTTVATTTT TATA HY RO SVTH OO 





m= 


Fibre & Leather Board Packing Cases 


They are— 
NEAT, 
DISTINCTIVE, 
PILFERFROOF. 
They Save— 
FREIGHT COSTS, 
STORAGE ROOM. 





AVTHVTVVVVHTVVNNNNVNNOVNNNNNNVVUVIVVVVVUUOVTNNNONNNNNNNQNNNNONNNN eo 

















THE “‘ HERCULES.” 











HULU LALA 








No Stock kept. 

All Cases and Special Forms For the Safe and Economical Trans- 
= of Packing made to order port of your Goods, adopt our FIBRE 
= and to suit customer’s own BOARD PAackKING CASsEs. 
= particular needs, We have supplied huge quantities 
= Enquiries Solicited. with and without — for 
= holding 





Fuses wad other 
Munitions Components, 
Small Tools, etc., etc. 


They possess many advantages as 
with those made from 


compared 
timber throughout, and Illustrated 
Booklet will be gladly sent on 
application. 

-coeeeeneeaieal 


The “GLOBE” STYLE “‘D.” — 


The GLOBE BOX CO. :: HYDE, Cheshire 


<a CARTWRIGHT & RATTRAY LTD. 











i} 





TE 








th 








Lisl dAdaTHidaesndseoeeearsciin HHA TAA 


Seen 


Jj 








PP Te HI VOMMAAL TPMTV TELIA) HU AT t} PEA 


a 
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TWE BRITISH Bee Monthly Advt. of 
ELECTRIG TURBINE PUMPS, 
PLANT DYNAMOS, 
«39 MOTORS. 


, 0, LTB, 
78, St. Vincent Sr., GLASGOW. 








THE “STONE” SYSTEM 


or 
HYDRAULICALLY OPERATED 
WATERTIGHT DOORS. 
As fitted to latest Mail and Passenger Steamers.: 
J. STONE & CO., LTD., 
Deptford, 


London, 8.. 


Contractors to the stentvaite, ar Qffice, India Offices, and 
Agents for the Nhstnlss Yor soory hte of 








OEE & aS 


orks, W est Bromwich. 








A Rayo f Go, Lid 


Switchgear. 








«201 -—- Hebburn-on- Tyne. 















pa * ' 
Lee \ 


im eTOANTY of 


i 


Fs acca 
«= A qs Di 















Ropeways designed © constructed on 
all systems, fo convey m voter of every 
lescripi 1OR “E& In ar. quantities. 


} 
adaptable where noo the »f Tr 5D ir Car be iSsSea . 


lo add BurtivantsFen Lonpon. 6481 
MARK LANE.LONDON  ¢-c ele + 2108 Avenue. 





KENNICOTT 
WATER SOFTENER Go., 


WOL VERNAMPTON. 
bie 45 > 


Rotene-, we 











JONES & LAMSON Meh. Co., 


109, QUEEN VICTORIA ST., 
LONDON, E.C. 4. 


Turret Lathes, and Hartness Automatic 
Die Heads and Chasers. 9474 









































Hat Pumps 


FOR ALL GLASSES OF BOILER FEEDING, Mo., Ko. 





J. P. HALL*SONS,L® 





H.W. KEARNS« CE 


BROADHEATH, MANCHESTER, 


uae } 











See our [Wustrated Advert., page 45, June 14. 


ORIGINAL BRITISH MAKERS OF 
STAUFFER LUBRICATORS. 


MANUFACTURED FOR OVER 34 YEARS AT OUR LONDON WORKS. 


ht Fit of Caps and Shanks. — Fluted Iron Caps. 
— Beware of Badly Fitted Imitations. 


SOLE MAKERS OF 


TAUFFER'S LUBRICANT ” 


(Registered Trade Mark.) 


Produced at our Works in London 30 years ago, it has 
been ever since the STANDARD MACHINE GREASE. 





Grease-Ti 
Unbreakable Shanks. 








Also Makers of ‘“‘ TELL-TALE” and various types of Stauffer and 


other Grease Lubricators, as well as of other Engineering appliances. 





Apply for Catalogue to Office— 6799 


TRIER BROS., L™: 36, VICTORIA STREET, 


WESTMINSTER, LONDON, S.W. 1. 
CUMBERLAND WORKS, NEW CHURCH ROAD, CAMBERWELL, S.E. 


STEEL & IRON FORCINGS 


SPECIALITIES 


BUILT CRANKSHAF TS 
OMPLETE 











Nal le; 
NOU 


iad ne 


FIFE FORCE COMPANY . 





N ADMIRAL 
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BIRMINGHAM BATTER 


‘BRASS & COPPER , 


_WIRE, SHEETS pPER 


WHAT IT CAN DO: 


Registers automatically the forward, aft, and mean draught of Vessels; 


Storage Tanks and Reservoirs. 


INEXPENSIVE, Bhi TO FIT, NO MOVING PARTS FOR REPAIR. 









SEAMLESS & BRAZED 


TUBES 
FOR BOILERS, CONDENSERS, rig 
“BATTERY, SELLY OAK.” 


The PNEUM ERCATOR. 





Measures and indicates the depth, height and volume of any liquid in Oil Steamers, 


ANDERSTON “FOUNDRY 


100, CHEAPSIDE ‘ST, GLASGOW. 


And at MIDDLESBORO:’ 6320 


Makers of — 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY. 
TEXTILE MACHINERY, 
and GENERAL ENGINEERS. 
elegraphic Address; “Ayoe, Giascow.” 


T. B, CAMPBELL & C0, 


Engineers’ Furnishers. Lead 
Manufacturers & Metal Merehants. 
Olfices: 8,"Picardy Place, EDINBURGH. 

Works: LEITH. 
Makers of :— 








Sheet Lead & Pipes, Antifriction 





il particulars en application te:— _ Metals, and other Alloys. 


F. S. DUDGEON, Ltd. 30, Great St. Helens, LONDON, E.C. 3. isaac acer 


= OARWIN & MILNER Ltd., Manufacturers of 
High-speed 











CROWN 


BOILER 

















WE ARE SPECIALISTS IN BELTING. 


@ Give us particulars of any drive and we 
will advise you the most suitable BELT. 


@ By adopting our method of Power 
Transmission your output will be 
considerably increased. 


TAKE ADVANTAGE OF OUR 34 YEARS’ EXPERIENCE. 








"SUT LIFFE BROS., 


4832 

















GALVANISED CORRUCATED SHEETS 


MERCURY BRAND. 


(BEST AND CHEAPEST.) 


Send us yest enquiries. Thick gauges 
sn all difficult Corrugations as used 
or— 


COLLIERIES, CONSTRUCTIONAL ENGINEERS, 


a Speciality, Also ee Ridges, 
Louvre Blades, Rivetted Galvanised 
Pipes for “Li. Ventilator Sharts, 


RAMSHAY« MARSHALL, L* 


GIRMINGHAM. 4108 








D 


Send for our “ N ” Dept. Illustrated Descriptive Catalogue. 


JOHN TULLIS & SON;LTD., 
BELTING SPECIALISTS, —— 
St. ANN’S WorKsS - - GLASGOW. 





















































4 
ay, 


GLEVELAND 
BRIDGE ano 
oy winorgse: 








60. ” 











STAMPINGS 





ANY WEIGHT. 
IN ANY STEEL... 
POR ALL PURPOSES. 


HEAVY STAMPINGS, Ltd. 


MIDDLESBROUGE. 
Telegrams—STAMPINGS. Telephone—291. 
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6. 8 A. HARVEY, +>. 


GOVAN, GLASGOW, W. 


HIGH-CLASS 
MACHINE TOOLS. 


PROMPT DELIVERY. 644 
CATALOGUE ON APPLICATION. 


See our Illustrated Advt. in next week’s issue. 










































Fu pa rrenn Ss” 


THE ORIGINAL 


“ ONE-MOVEMENT ” 


INJECTOR 


4 

; HOLDEN & BROOKE, LTD., 
WEST CORTON, MANCHESTER, 

: and 110, Cannon &t., London, E.C. 


5 PREMIER” 
: INJECTOR 


For TRACTION and 
3 AGRICULTURAL 
ENGINES, &e. 





Also Maaufacturers of— 
“SIRIUS” CENTRIFUGAL PUMPS 
For High and Low 
STEAM DRYER: STEAM: TRAPS, 
Ol SEPARATO EJECTORS, 
figure M 


AUST H 
FEED WATER HEADS, 











FEDERAL BALL BEaRINC 
FOR ANY PURPOSE. 





HIGH CLASS WITH LOW PRICE. 


WRITE FOR PRICE LI8T, 


These bearings are used on— 

Auto Radiator Fans Baby Coaches 
Bicycles Blowers Carpet Swenpers 
Casters Ceiling Fans Cream Separators 
Door Hinges ElectricFans Filing Cabinets 

' Gas Engines Grindstones Motors 
Magnetos Mowers Machinery of all Kinds 
Pulleys Speedometers Timers 


Tricycles, etc. Trolley Wheels Trucks 
Vacuum Cleaners Washing Machines 
Wringers 


Sole Ageat for the United Kingdom, 


STANLEY J. WATSON, 
BERNERS WORKS, 
37, Sheena es Richmond, 
London, S$ W. 14. 6640 


Telephone—1732 & 1733 Ricuwonrp, SurREY. 
Telegrams—RovuxiLLoy, RicHMoND, Svuarey. 








PHENIX BOLT & NOT C0. 


(WM. M. WARDEN & SONS.) 


HANDSWORTH, near BIRMINGHAM. 


Telegraphic Address) MANUFACTURERS OF EVERY DESORIPTION OF (“BOLTS, BIRMINGHAM” 














BOLTS. NUTS. COACH SCREWS. RIVETS. WASHERS. 











THE WELDLESS STEEL TUBE 60., LTD. 


Icknield Port Road, BIRMINGHAM. 











[Trace MARK 








On Admiralty List. 


PATENT WELDLESS STEEL TUBES. 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting and General Engineering Uses. 


Est@ 1872. 


Trane Mar, 


6171 

















ESTABLISHED 18653. 


CAUCE GLASS PROTECTORS. 


‘Ew BE. A.” 
¥ 
% a ara 






MAKERS OF THE NEW CAUCE CLASS 


“Ss. Ex. ©.” 
FOR SPECIAL HIGH-PRESSURE BOILERS. 


STEAM GAUGES 


PRESSURE and INDICATING 
GAUGES of all Descriptions. iss 


JOSEPH TOMEY & SONS, LTD., ASTON, BIRMINGHAM. 


London Office and Warehouse: 6, Exchange Parade, Southwark St., London, 8.E. 






































































































June 28, 1918.) ENGINEERING, (SUPPLEMENT page XXxi | 97 
THE IRON CASTINGS 
a C PLAIN OR MACHINED. 
= The Meadow FoundryCo., Ltd. 
Mansfield. ora 
ANGLO-MEXICAN 
sjoter Was conditions ote Petroleum Company, Ltd., 
gee a | 16, Finsbury Circus, London, E.C. 2, 
SHELLS SHELLS Teli—Londom Wairoa 
BOMBS BOMBS | Oe 
FUZES FUZES 
GAINES GAINES R.B eg -C° 
AEROPLANES . AEROPLANES <p. 
including : ? . 4 including: 5 
Varnishing yi m= Varnishiang 
Palen TOVER 75 Zo SAVING OR SeTS"o | Pt. 
ae  _AUNURACTRED THROUGHOUT By fe aa 
eniie AIROSTYTE & LITHOS L® ae 
pee oy 35, ST. BRIDE STREET, LONDON, E.C. 4 wie a 
*AIROSTYLE FLEET, LONDON® | CONTRACTORS TO ADMIRALTY, MINISTRY OF MUNITIONS, &. was 
eam ERs 6858 
~~ pepeLas ‘Puowr — WATER TURBINES, 
PO. seman 105, cue ||CUMPS, PIPE LINES, #6. 
Al, 
A ot Baton, WE MANUFACTURE one 
} 
ALL CLASSES oF MACHINERY 
FOR T 





DOCKYARDS & SHIPYARDS. 


MARINE ENGINES & SHIPS’ MACHINERY. 


BOVING & CO., LTD,, 


Imperial Bulldings, 56, Kingsway, W.C. 
Tele. : Jenorton, Westcent, London. Tel. 6420 Holborn (3 lings). 





BUILDERS OF 


LOCOMOTIVE CRANES 
Repairs Executed Afloat or Ashore. AND 


AUTOMATIC BUCKETS, 


STEAM AND ELECTRIC. 


|| | DOUGLAS & GRANT, Ltd. = 


Export Department, 
KIRKCALDY, SCOTLAND. 














THE ORTON & STEINBRENNER C6,, 
IT, BATTERY PLACE, 
A NEW YORK. 


R. S. COTTRELL, » i 
3, London Wall Buildings, 


LONDON, Engiaad. 

Caste Appress—STAPBLY, NEW YORK. 

Catalogue 14-A mailed on application. 
= — 


BLACKER 


PATENT 


MECHANICAL 
STRIKERS. 


BLACKER L”. 
STALYBRIDGE, 











ome? | 



















ROBERT MACLARENs CC 


Egliritori Works, GLASGOW. 


Manufacturers of 


EXTRUDED BRASS RODS 
| ourPotis. BOOTONS YEARLY 


See IMlastrated adverts. in 
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S-COMBINATION 
TURRET- LATHES 


BARKER.SPINK.LEASE & C9 
ROSSE WORKS. SHIPLEY, YORKSHIRE. 

















Bair, GAMPBELL & McLean, 


LIMITED, 
GOVAN, GLASGOW. 


ESTABLISHED 1838. 








Sugar-making, Refining, Distillery, 
Brewery & Chemical Plant. 
Wood Distillation Plants, 


with recovery of all By-products, including 
Acetone, Formaldehyde, Ether, Oxalic Acid, &c. 


Stills, Evaporators, &c., of Iron, Copper, Gunmetal or Sitver. 


Rectifying Stills of Continuous and 
Discontinuous Type for: 


Acetone Acetic Acid Ammonia Alcohol 
Turpentine  Carbolic Acid Wood Alcohol Wood Oils 
Pyridene Ether Naphtha Solvent Oils, &c. 





SPECIAL APPARATUS FOR 


Pure Benzgl, Toluol, Xylol, Naphthals, Naphthalene, Carbolic Acid 
Crystals. Complete Instzllations for making 40 per cent. and 
pure Anthacene, Pyridene, Anilin and Alizarin Dyes, Salicylic 
Acid, Aqua. Ammonia, Acid Tar Regenerating Plant, &c. 





- SOLE MAKERS OF 


“MULTIPLEX” FILM EVAPORATORS. 
“Imperial” Patent Drying Machines, ,,,, 





SPECIAL PLANT: Autoclaves, Vacuum Pans and Dryers, 
Rendering Plant, Condensers, Caustic Soda Solidifiers, 
Gas and Vapour Scrubbers, Extraction Apparatus, &c. 

















B27: O'S @ = 3 <1 0) Oe 


SHEFFIELD. 


ENGINEERS AND 


“BLAKE” PATENT 
MULTITUBULAR 
BOILER. 


THE BEST WASTE 
HEAT BOILER 
ON THE MARKET, 











BOILERMAKERS. 


SPECIALLY 
ADAPTED FOR 
USE WITH 
FORGING 
PRESSES. 


LANCASHIRE BOILERS, FLAT AND DISHED 
END TYPES UP TO Orr. DIAMETER. 
ALL WORKING PRESSURES UP TO 200 LBS. PER 
SQUARE INCH. 


“WET-BACK” 
COMBUSTION 
CHAMBER. 


MARINE BO /E BOILERS. 


HIGH-SPEED FORGING PRESSES | 


ROLLING MILLS AND STEEL WORKS MACHINERY. 


is better and cheaper than 
RED or WHITE LEAD 
{for JOINTING or PAINTING. 











Our many years experience is at 
your service if you will write us. 


i GRAPHITE PRODUCTS, 
218/220, Queen's neds, Matiecn, 


Telegrams: 
Lusrroso, "PHorn, Loxpon. 








L™. | 


LONDON, S.W. 8. 


























MAXWELL & FACE 


(Successors to BRUCE & STILL, Limited.) 


49, SEFTON STREET, LIVERPOOL. 
CONSTRUCTIONAL ENGINEERS and CONTRACTORS. 
FOR STEEL BUILDINGS, BRIDCES, CIRDERS AND ALL DESCRIPTIONS OF STRUCTURAL WORK. 
TIMBER BUILDINCS DESICNED FOR USE AT HOME AND ABROAD. 
Lowpon Representative: B. J, ALLISON, A.M.1I.M.H., 118, Londen Wall, B.C. Tel, : 653 Central. 








aa dt MAXWELL & FAGE. 
vERrooe, ; 





r age 
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ELECTRIC, 
HYDRAULIC, 
HAND-POWER, &c. 





6732 
Catalogues and Estimates Free. 


Ti hene (might and day) —. 
WAYGOOD-OTIS Ltd.,{ nena omes & Works, Louden, © 2. 





























Quality First & Foremost. 


A commercial lorry is employed to do 
important work. When it does that work 
well, its services are valuable. But should 
the lorry show itself to be unfitted for its 
task, then the sooner it is discarded by the 
firm concerned, the better for the welfare 
of the business. To give satisfaction, a lorry 
must in all things be reliable. Reliability 
is the result of (Quality, and im the 
KARRIER, Quality is first and foremost. 


Pat KARRIER Quality into your motor 
lorry service. 


KARRIER 


Quality First & Foremost. 
British throughout. Designed and built by 
KARRIER WORKS, HUDDERSFIELD, ENCLAND 


Particulars and terms post free. 










INCREASED 
HEATING 
SURFACE. 


DE Sian 4 4 


- 


GALLOWAY PATENT BOILER. 











ENGINES - BOILERS 


FOR 


COLLIERIES, STEELWORKS, FACTORIES, PUMPING. 
a 




















LT SS AC 





WALKER BROS. cwican, 


LIMITED, 


Codes: ABC 4th and Sth, Lieber’s, Western Union, Moreing & Neal, Mining. 

















im 


AIR COMPRESSORS 


with light Disc Valves to recent 
Patents now at work (or on order) 
indicating over 


150,000 raising total output to §20,000 H.P, 


PATENT UNLOADING DEVICE AND OUTPUT 
REGULATOR, FOR POWER DRIVEN PLANTS. 








Ventilating, Winding and 
General Mining Machinery. 














Pagefield lronworks, WIGAN. 


Telegraphic Address: “‘ Pagefield,’ Wigan. Telephone: No. 14 Wigan (2 lines), 
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On Admiralty and 


War Office Lists. i On india Office 


} +=and. Crown Agents 


4 to Colonies Lists. 


Write to :— 





pete NUTS, SET PINS, STUDS, WASHERS. 
raises FALLINGS HEATH, . WEDNESBURY, | <°stizz 


Wednesbury 









” dicen tes CHUCK 


are and orks instemty changed ead without 


“LIGHTNIN 





Y FROM STOCK. 6501 











DELIVER 
MORTON & WEAVER, sires, COVENTRY. 














Stern Wheel Steamers. 
Tia Dredgers. 
Gold Dredgers. 


Bucket and Suction Dredgers 
of all Sizes. 






Telegrams : 
“ LOBNITZ, 
RENFREW.” 


6860 


Sole Makers 
@f Patent Rockoutter. 
Fer rock excavation under water without explosives, 

















PIPE 
LINES 


WATER, STEAM, OIL, AIR, GAS, HYDRAULIC. 
CONTRACTS COMPLETED THROUGHOUT UNITED KINGDOM. 

















ONLY ONE 
STEAM VALVE, ...«:[| 


MININUM WORKING 


! 
RIVER ENGINE WORKS, PRESTON.|} 











zs Michell Thrust earings 1 


The fact that these are 
being fitted into the largest 
liners is evidence of their 
quality. They are also 
used in turbines, pumps, 
vertical motors and other 
machines having strong 
axial thrust, as they 
develop far less friction 
than ordinary thrust 
bearings, and lubricate 
perfectly. List.on request. 








WULUUNVAVEVADENLAUUALUAAUADENUUAGUAUEGAE TULA LOU AGN AAEM ENA TNE TTT 





TELEPHONE 93. 


BROOM & WADE LTD., ncn wreeuss. "if 


QANLANUGNUEOUERDONUONVENUANUONDENUERUOUDUATEOUEVORNDONDENUEOUEOLELOGLD GU UOUORAEEA EO UGMONDENOUE UO ATDNTER TON roan aaNet 





J. W. HOUSTON & GO., panticx cross, CLASCOW. 


ieee 
ae etomeeell 








—— 
mre 











MAKE NAILS!—NOT NOISE!! 


Ar or oe 8 


WIRE NAIL MACHINERY. 


iho bktl lei ee 


SLEEPER & HARTLEY, INC. fiat tsa’ 

















BRAIME’S untest IMPROVED 
ALL STEEL SHOP TOOL STANDS 


Are Unbreakable. 


Also these Pans are most for 
Engineers, Bolt, Rivet and Sorew Works, 





SPECIALITY: 4480 
ENGINEERING STAMPINGS to over 30° dis. wy tel 


The above Goods to be had from all Engineer Factors, and Merchants. OM APPLICATION. 


a ae 








“Zeon foe Prason Wniginm and Gwitrand, Me ign Blochan, WS fee de Da, Ba 





utts., T. F. BRAIME & CO., Lro, coJisits'ex. Hunslet, LEEDS. 
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Having every facility for the 
speedy manufacture of 


Seamless Steel Tubes 


we can meet the most urgent 

demands, and can supply tubes 

of every description and size. 
ASK US TO QUOTE YOUP 


The ORIENTAL TubeCo.,Ltd., fh 


West Bromwich, B’HAM. 


Phone: Sot "Grams: “ 
West Bromwich. West Bromv 


















‘= OhLO EX” 


POSITIVE 


LOCK WASHERS 


PREVENT VIBRATION. 
The one and only perfect locking device 
on the market. 


Avoid Imitations by specifying “ KOLOK.” 
MADE & SOLD IN 12 MONTHS—153,000,000. 


POSITIVE LOCK WASHER CoO., 


18-122, James. Watt Street, GLASGOW. a 






























H IGHEST QUALITY 


Ferrofundsten 


GE Yo You Analyze Your Ferro-Tungsten? We Guarantee ‘ar Ferre-Tungten to ths analysis 


= 








If Not, ¢ Would Pay You To Do So—' Tungsten Chane? anne 
"The value of a product is the Sulphur—not over ,<aee i<* $3 
purity of the matenals enb af elsch as mele vd \Phosphorous—not over sme oe 
Our facilities of the best due a modern and 
Wa we dew cle qak dies Wan of Cale br po 





VANADIUM ALLOYS - STEEL co. 


ROBE, PENNA. VU. Ss. A 
ET First Quality High Speed” Stee! 


ae | 


tn. 











A cnet 
(& al “DALTON SIX.” 


HIS powerful little lathe is working night and day in iiaplireds 

of manufacturing plants, mak- 
ing the same pieces you are now 
turning on those large lathes you 
should be using for other jobs, that 
you may do your “BIT” in full 
measure. 


Manufactured by DALTON MANUFACTURING CORP’N, New York, U.S.A, 




















FOR SALE BY 6369 


GEORGE H. ALEXANDER 


Coleshill Street, Birmingham, England 


Write for Descriptive Matter 











FOR MACHINE CUT GEARING 


of Every Description and 


PETROL ENGINE 
CAMSHAFTS, 


CIVE US 
YOUR ENQUIRIES. 


TI MOSS GEAR CO.,| 























6525 


TD. ‘ Thomas Street, 
ASTON, BIRMINCHAM. 








vu ER CIRCULATION, 





ACTUAL Ee OF TRIALS 
22.33 °/. 
INCREASE IN EVAPORATION. 


These tests were carried out at one of the largest Collleries in the United Kingdom, 
“ PERFECTA” BOILER CIRCULATOR, Ltd. , 39, Victoria St., LONDON, $.W.1. 


























Centrifugal 
Oil, Suds or Water 


PUMP 


Capacity 16 pints of 
Water or Suds, or (2 
pints of Oil per minute 
at 300 R.P.M. 


IN STOCK. 


I~ BROOKE roo. wanuracronine ¢o.,., ¢reet, BIRMINGHAM. 


SPECIALISTS IN HIGH GRADE SMALL TOOLS. eee 




















eee 


THE MONK ENCINEERING CO., L™: 
Hick Street, COVENTRY. 


SPECIALISTS IN — CLASS MACHINING 


EXPERIMENTAL & PRODUCTION PURPOSES. 


Te. Ap 


"ASSISTANCE? COVENTRY 
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si « TOOLS “. 





As supplied to British, Foreign and Colonial Governments. 90 


CHAMBERS, SCOTT & CO., Ltd., Motherwell. 








tan | 





BOLTS, NUTS, SCREWS. 


PROMPT DELIVERIES FOR CLASS “A” ORDERS. 





6598 
WRITE OR "PHONE (662, TRAFFORD PARK). 


W. MARSHALL & CO., 
ELLESMERE 0 tal Yao HULME, MANCHESTER. 


























DOUBLING THE OUTPUT. 


A soapstone concern in the 
United States recently doubled 
the output of its mine by installing 
Western Dump Cars (Railway 
Tipping Wagons) of special 
construction. 


ae Don't waste time and men 

transporting material by old 

methods. Western Cars, dumping instantaneously, will handle any 
material that can be dumped, saving time, money and labour. 


Made in all sizes and gauges. Let our nearest representative show 
you how Western Dump Cars can speed up your production. 


WESTERN ..WHEELED SCRAPER CO., 


Earth and Stone Moving Machinery, 
ATROBRA, IEE. IwWOoOTtSs,. U.S.A. ‘it 
Cable Address: WESTERN, AURORA, ILLINOIS. Codes Used: Al, A BC (4th and Sth Editions), Western Union. 
British Agents :—Gro. F. West & Co., 13, Victoria St., Westminster, London, 8.W.; ALLIED 
ConsTRUCTION MACHINERY CorPoRATION, 2, Rue des Italiens, Paris, and Fontanella, 21, prai, 
Barcelona, Spain; E. D. Morrison & Co., Lro., 2564, George St., Sydney, N.S.W. 














THER ERMOMETERS 


RECORDING. 


0° to 1800° Fah. 
A4&xE. TYP Us. 


CAPILLARY TUBING, 
Up to 60 yards from Source of Heat. 








ENGINEERING SUPPLIES, Ltp., 


SUFFOLK HOUSE, 6, vane: Pountney Hill, E.C. 4. 


Telegrams: “ PROBLLS, LONDON.’ Telephone: CITY 2660. 


























ARMSTRONG 
COMBINATION KITS. 


Made up of Tools of Armstrong 
Manufacture into Four Sets. 


One of these will suit your needs ! 





~—_ 
Our CATALOGUE No. 14, lists 





MADE UP AS FOLLOWS— 
One Genuine Armstrong Stock 
and Dres } to 1 in. R. or L.; 

One Model B Prrz Currer ; 
One Junior Hinged Prpx Visz; 
One Stilison Pies Wrencz. 





THE ARMSTRONG MFG. 0O., snidcubonr Gown U's.a. | bis canal Street, 








All put up in a Hardwood Box. || 

















ABSOLUTELY ACCURATE LENGTHS of WIRE 


can be cut on our Automatic Wire Straightening and Cutting 
Sree Grid sakes ee ee See eae 
the surface of highly polished wire. 

Made in several sizes to handle wire as large as } in. diameter down 


es ee ee 
exact du of the 


THE F. B. SHUSTER CO., New Haven, Conn., U.S.A. 


rem A BS ng ES 


English Agents—CHAS. 





pend MOORE & CO., Li 


ee Engineers, GLASGOW - 





From photo ef 8} in. Lathe. oli? 


SPEOIALITY:—NEW TYPE LATHES FOR HEAVY OUTTING. 








ROPE 
DRIVING 


For EFFICIENCY & = 
DURABILITY USE 





Hiustrated Lecture on— 
“THE TRANSMISSION 
OF POWER BY ROPES.” 


Pest Free on Application. 














W*™ KENYON & SONS, L™. 


CHAPLE FIELD WORKS, 
DUKINFIELD, Near MANCHESTER. wi 
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J. H. HOLMES & C9 


Electrical Power 





Portland Road, 


Telegraphic Addrese— 
Houmas, N. Tres 





Newcastle - on-Tyne. 


Engineers. 








Power Leakage Reduces Efficiency. 


Heywood & Bridge's Impreved 
Patent Friction Clutches 


Economise Motive Power. 


There need be no unnecessary consumption of power where 
Heywood & Bridge's Improved Patent Friction Clutches are 
used—and none of the useless wear and tear of Belting, 
Gearing, &c., which so frequently occur. A. line of shafting, 
or even a single machine, when at rest may be easily and 
instantly disconnected from the main shafting, and the power 
saved that would otherwise be wasted. These Clutches 
are applied to Rope, Belt, and Geared Drives in Mills, Mines, 
Quarries, and Engineering Workshops all over the world, effecting 
economies day by day, and giving solid satisfaction wherever in 


Write for Catalogue C 42 to Patentees and Sole Makers: 6336 


DAVID BRIDGE @& Co., Ltd., Castleton, 
Manchester. London Office: 35, Queen Victoria Street, B.C. 

















= 
— 





WHEELER CRESCENT BRAND 
BRASS & COPPER TUBING. 








We are specialists in the imma of 

Bec for Condensers and H 
a te The highest grade Admire 40 and — 
Metal Seamless Drawn Condenser T: 


| WHEELER CONDENSER 
i AND ENGINEERING CO., 


Main Office and Works: 
© | Woodbridge Av., Carteret, New Jersey, U.S.A. 
meng gt nag, Boston, Philadelphia, 
j Chicago, St. St. Paul, Cincinnati, 
% Lec mag Dalles. "Cleveland, "Denver, San 
tancisco, Salt Lake City, Los Angeles, 
phen mg Portland, Tucson, ane Charlotte, 
New Orleans, Atlanta. 








The Werks of the Wheeler Condenser and Engineering Ce. 


LONBON: WESTINGHOUSE BUILDINGS, NORFOLK ST., STRAND. 
PETROGRAD. YOKOHAMA, MELBOURNE. SHANGHAL. 





MANUFACTURERS OF e224 


Fish cosaree.tarteae Season nian, "yan Santi "etn Er 


7 all services, Forced and Natural Draft Cooling Tow 








AUTOMATIC FOUR-SLIDE 


WIRE FORMING MACHINES. 


FOR ROUND AND FLAT WIRE. 
Automatic Wire Straighteners, 
Tilting Wire Reels, 
Piano Action tee, &c. 


Tue A. H. NILSON MACHINE COMPANY, 


Designers and Builders of SPECIAL MACHINERY, 
5476 BRIDGEPORT, Conn., U.S.A. 



































— to pass all Government 
tests. If you want QUICK DELIVERIES 
of Aluminium Castings get in touch with US — our 
up-to-date facilities enable us to offer you advantages in 
QUALITYand PRICE and promptly meet your needs. 
REPETITION work a speciality. Ask us to quote 
you NOW — it will pay you! 


VOWLES BROS., West Bromwich. 
Contractors 


to Admiralty and War Office. 


6733 
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Tranter’s ‘more Foed-water Detartarizer 


Boiler Disincrustants. 


Bole and i 
Mpa ea ot 


Lubricating Oils and Greases. 

Soluble Oil & Cetting Com- 
pounds, 

W. J. TRANTER’S BOILER APPLIANCE CO., 


Tibbington Works, Princes End, TIPTON, Staffordshire. “ie 
Telephene—16 Tipton. BsTaBLisHep 1890. Telegrams—" Titan, Tipton.” 





























BUCYRUS CO., Sth. Milwaukee, U.S.A. (uinerise# Guzital aes) 


DRAG-LINE EXCAVAT 
¥ CONSTRUCTION, GRA 


Por CANAL Ee ede RAILW. 
Sel ohene 
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ACCURACY 


Any manufacturer of taps can 
make one or a dozen taps that 
are accurate and correct in dia- 
meter and lead. But to furnish, 
year after year, thousands and 


thousands of taps in various 
styles and sizes that are abso- 


lutely accurate and uniform 
means a splendid organization 
of help and an expensive and 
modern equipment. All of these 
are incorporated in the plant of 


rious CHAT WIN xm 


VICTORIA WORKS 














ENGINEERING, 


if 











£180-0-0 PER WEEK 





is the approximate cost, in coal alone, of running a 3000 Kw. 
Turbine, assuming :—15 ibs. of steam per Kw. hour ; 8 lbs. 
of water aouene per lb. of coal ; cost of coal 20/- per 


ton ; 72 working hours per week. 





gamma Oa ay. i ita Rhy Se OM ee 
Pee iy ne Mie ae Se A ON | SEO, ale i 


t IS IT NOT WORTH WHILE CHECKING THE ABOVE EXPENDITURE ? 
A “Lea” Recorder, installed as shown in the above photo, would tell 
































SIMPLEX 


—— PATENT—— 


SALT 
DETECTOR 


_, WORKS DIRECTLY OFF 
LIGHTING CIRCUIT, DIRECT 
OR ALTERNATING 
CURRENT. 


SHOWS A LIGHT AND 
RINGS A BELL WHEN SALT 
18 PRESENT, 


WILL SHOW ONE GRAIN 
PER GALLON, IF DESIRED. 


The proper time to detect salt in feed water is 
before it enters the boiler, 


In water-tube boilers particularly this is of the 
utmost importance. 

The “Simplex” Detector will show the smallest trace 
of salt, and thus gives instant warning of priming of 
evaporator or leaking condenser tubes. 

It gives a continuous reading and no sampling is 
necessary. 


BROMELL PATENTS Co., L™: 





62, ROBERTSON ST., GLASGOW, and at LIVERPOOL. 6845 














how the bei d and hel 
BIRMINGHAM - on br ee en gg te Te 
ome, THE LEA RECORDER CO., Lp., 28, DEANSGATE, MANCHESTER. 
eee 








NUT WITH NUT GUARD. 


BE sure to ask 
for the Trimo 
Wrenches, both Pipe 
and Monkey. They 
are equipped with 
Nut Guards that 
prevent the acci- 
dental turning of 
the adjusting nut in 
close quarters, and 
with Steel Frames in 
the principal sizes 
that will not break. 


TRIMONT 
MFG. CO,, 


55-71, Amory Street, 
Roxbury, Mass., 


U.S.A. 
Send for Catalogue No. 1. 





TRIMO MONKEY WRENCH. 


TRIMO CHAIN WRENCHES 





WITH FLAT-LINK OR CABLE CHAIN 


GREAT BRIT —Stanley Flags Ltd., 
Toe Poranill Bteeet London SG” Engiana. 


INDIA—Ardeshir D. Wadia & Co., Ahmedabad, India, 
ACCENTS 


SOUTH AFRICA—Mr. William Johnston, 
oAIn te Sullding, Johannesburg, South Africa. 
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PENNSYLVANIA 
STEEL 
EXPORT CO. 


(OF PHILADELPHIA). 


47, VicToRIA STREET, 
LonbDon, S.W. 1. 


Inland Telegrams—“ PENSTELEX.” 
We are interested in the latest developments of 
the products of America, including the following :— 
STEEL PRODUCTS. MACHINERY. 


SEMI-FINISHED STEEL. AGRICULTURAL IMPLEMENTS 
STRUCTURAL SHAPES. DRYING APPARATUS. 


Telephene—VICTORIA 2531. 





PLATES. SHEETS. HYDRAULIC EQUIPMENT. 
BARS. RAILS. WOOD WORKING MACHINERY 
HOOPS. SUGAR APPARATUS. 

STRIP STEEL. CONTRACTORS’ EQUIPMENT. 
TIN PLATE. POWER PLANTS. 


WIRE PRODUCTS. GAS PRODUCERS. 


FORGINGS, WHEELS, AXLES. GAS PLANTS. 
STEEL PILING. ELECTRICAL MACHINERY. 
PIPE. PUMPS. 6807 


We are also in a position to quote for and to obtain any 
available American products, or to open up markets abroad for the 
products of Great Britain. 
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COOLORICID 


IS THE ANTIDOTE FOR HOT BEARINGS. 


ALWAYS HAVE A SUPPLY AT HAND. 





USED BY H.M. GOVERNMENT. 





Packed in 28, &6 and 112 Ib. Kege and 3i cwt. Barrele. 
Price @s. Gd. per th., Packages Free, Carriage Paid. 


Nee - STERNS, LT 





ROYAL LONDON HOUSE, 
® FINSBURY SQUARE. £.C. 














‘WESPECIALIZE- 


eINe 


CASTINGS 


(NON-PERROUS ) 
— POR THE ENGINEERING, SHIPBUILDING, 
MOTOR_AND ABRONAUTICAL TRADES... 


- STRIPS: 
-BILLET-BARS- 


CASH BUYERS OP ALL KINDS 
OP NON-PERROUS SCRAP —— 
METALS: 
EDGARAJ-HOOPER- 
21—31 or, LSD me CRAG nts 


mene" « BIRMINGHAM += 














HUNT:MITTONE 
GUN METAL 


PHOSPHOR BRONZE 


BRASS CASTINGS 


Oozells Street North (near Broad Street), 


BIRMINGHAM.” 


‘elephone: Midland, 393 and 394. 





Telegrams: “ Mitton, Birmingham.” oa, yon vnevouns Sra BC4 
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i nn Soret > gm 

SAP) y I i i -\ \ >>. 
SEBASTIAN Eff ne 
LATHES 
are built in either Geared Head, 
Quick Change or Plain Cone Head 
with Gap or Straight Beds. 
Metric Thread-Cutting also 
furnished. 13-14-15 inch Swing. 


WRITE FOR COMPLETE CATALOGUE. 


The Sebastian Lathe Co., 
162, Culvert Street, Cincinnati, Ohio, U.S.A. 
SELSON ENGINEERING CO., Agents for England, France and Italy. 
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For Grinding Gauges 


WOULD you care to save three-quarters of the time it 
now takes to grind your gauges? You can do so with DUMORE 


Gcsien nee Sereda aoremcietonee: F || 7°! MaRHMNE BOOTS gavEN 


Spipespwesetiese teend with more accuracy than any 





bo Nee gh ty tab a wephy deta to give as 
motor makes 10,000 revolutions per minute and 


a Sng = 
The DUMORE fasusinnea wi i which 
equally wellon direct oralternating current. Weighs only 17 poun 


and con beensiiy carried (rom one part of your shop to enether. 





ia, || STAMPINGS 








CRANES (Birmingham), Limited, 


MOSELEY STREET, BIRMINGHAM. 
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WALL'S. Lia, || THE Brivis SouuBle Ol 
CROWN WORKS, FAZELEY STREET, 6 K Lb TW c LL.” 


BIRMINGHAM. 





Screwing 


SPECIALISTS ae | 
IN 
SHEET STEEL FITTINGS |} 3-22 


pid ee | will even mix with ice. 
No special or complicated instructions to follow. 
FOR One of its constituent parts is being used in the 


Sheffield Military Hospital, for dressing septic 
wounds, so that our oil is an antiseptic and not 


War Ships, Mail Steamers, injurious to the skin. 
You can use and test it how you like—we guarantee 
it not to rust. 


















Cargo Vessels. 





Dr. A. W. RUSSELL. 
Principals + W. RUSSELL (Late of Price's Patent Candle 
Co., Lid.. don). 


CONTRACTORS TO ADMIRALTY, THE RUSSELL OIL. COMPANY, 
COLONIAL AND FOREIGN GOVERNMENTS. 36, Adams Street, BIRMINGHAM. 
Telegrams—“EXMETCON, BIRMINGHAM.” And SEAL WHARF, STRATFORD, E. 

















—— ee ne ee 


CAMPBELL a CALDERWOOD, “zone rere ‘3 

















TO 1600 HP. 


1 EPENDENT STEAM: DRIVEN 
ONDE NSING PANT onivEN capa forginas 
SEchinn. Gname | CATALOGUES ON APPLICATION. 

Telegraphic Addresse— 


“Soho,” Paisley. 


SHIPMENT WORK A SPEGIALITY— 
ALL TYPES SCREW ENGINES, SIDE esse 

AND STERN WHEEL PADDLE CONTRACT for Vessels Complete ( Twegrame ms ‘Brokes” " 

ENGINES DESIGN rom 

LIGHTEST DRAFT AND speeo. oF for Shipment in Pieces or in lee Teraphon 291 WB. 
SMALLEST SIZE ENGINES UP Sections. — 


Weld/ess Rings. 





nS Spindles. Se 


x? 0” ~ 
ry & Gear Blanks. cS 
és “4 
ve Shafts. x 


Die-finished Work. 


Con be supplied in the rough, 
rough machined or finish machined. 


Electro-Mechanical Brake CoLtd. 
| West Bromwich Staff 


Established 1908. 
Scotlend. A.F. Stevenson. 50,Wellington St. § 
Australio. J.G.Gilbert Lodge 109, Pitt St: Sydney.” 
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CAN. DELIVERY. QUICKLY 
[ R 0 N (RECISTERED TRADE MARK) 
UPWARDS OF 75,000,000 FEET 
FOR 


SUPPLIED TO WORLD WIDE USERS. | 
General Engineering Use 


WEIGHING 


9 CWT. To 2 TONS. 


Send your Enquiries to: 
ATLAS WORKS, SPRING HILL, 


BIRMINGHAM. 



































CEMENT WORKS 
TUBE MILL MOTOR DRIVE. 








sc Me BOILERS ppg 


.-. Vertical IN 
Cross-Tube Boilers we 8, 











































INDIA, pe. AND RECISTERED TRADE MARIN 
eri ct 4 HAS AN UNBLEMISHED REPUTATION 
MARINE OF NEARLY 45 YEARS, AND IS THE 
BOILERS MOST SUCCESSFUL AND RELIABLE 
per aegrcccamel tied 6 aha BELT IN THE WORLD. 
Loco-Type BOILERS 
Multitubular ,, Sole Makers: 
“e_-_ 11 F REDDAWAY «60 
SVU 49: el a . j 
eS Telephone— LIMITED 
oe PENDLETON, 
sl MANCHESTER. 








WALTER W. GOLTMAN & 60., LTD. 


Central Boiler Works, LOUGHBOROUGH. ,., /  960-61,"LIME STREET, E.C. wi: 
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The largest 
and leading 
Munition Fac- 
tories through- 
out the country 


are equipped with 
CARRON COOKING 
APPLIANCES - - 


For Coal, Gas, Steam or Electricity. 








HE name Carron has been 

associated with Cooking 
Apparatus of the highest standard 
for over a century and a half. 
They are thoughtfully designed— 
perfect in results, economical to 
maintain, and will satisfy the 
most exacting demands. 
Adopted by the leading HOSPITALS, 
HOTELS, RESTAURANTS, INSTITUTIONS, 
and STEAMSHIP LINES throughout _ the 
world, and by the GOVERNMENT, MILI- 
TARY AUTHORITIES, and Munition and 


other manufacturers. 


Special Cooking Equipments to suit any 
requirements, Drawings and Estimates gratis. 


GIllustrated catalogue, 21E, free on request. 


CARRON (COMPANY 
Works : CARRON, STIRLINGSHIRE.9 











TElalto: Sugder 


HAL! be vu Ltd. 








EVERITT & C% 


40, CHAPEL STREET, 


See te LIVERPOOL. 


ALLOYS « METALS 


FERRO-SILICON, 45/50%, 75%, 90/957, Silicon. 
FERRO-CHROME, 7% 27, 4/6%,6/8% 8/10%. Carbon. 
FERRO-TITANIUM, 20/257 77. 
FERRO-VANADIUM, 85/40% (Primos make). 


COBALT METAL. 
MAGNESIUM. METAL, orn 
MACNESIUM-COPPER. 


MANGANESE METAL. 
GRAPHITE, PLUMBAGD, 


IN LUMPS and POWDER. 


ARSENIC METAL. CADMIUM. SHLICON-COPPER. 
ALUMINIUM. PHOSPHOR-COPPER. NICKEL. 
ANTIMONY, PHOSPHOR-TIN. TH. 


TUNGSTEN METAL. FERRO-TUNGSTEN. FERRO-MOLYBDENUM. 


MANGANESE ORE AND OXIDES. 
— ALE CLASSES OF MINERALS. 











































TALBOT-STEAD 
TUBE CO., Ltd, 
WALSALL. 


Il Years’ Experience in e in Deowing Bright Bars. 


Solid Drawn § Steel Tubes. 
Bright Drawn Steel Bars. 
Bright Steel Nuts and 
Bolts. 
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Ashmore, Benson, Pease & Co., 


LIMITED, 


STOCKTON-ON-TEES. 





Makers and Erectors of 


BLAST FURNACE PLANT, 


GAS CLEANING PLANTS, 
STEEL FURNACES, PRODUCERS, &e. 
COAL, COKE & ORE BUNKERS. 


Cast Iron and Steel Work 
for Coke Ovens and Chemical Plants. 


GAS WORKS PLANT OF EVERY DESCRIPTION. 
CASTINGS UP TO 20 _ TONS. 


SOLE MAKERS OF 


Forter’s Patent Reversing Valves 


For Steel, Glass and other Furnaces. eso 




















2 ene come 





Grabs for Loading and Discharging 
IRON ORE, LIMESTONE, SLAG, etc. 

















PRIESTMAN BROS., LTD., "x: 


BELDAM'S 


——— EE A de aN oe Ce 


V. PILOT 





PACKING 


dp. RR 


STEAM, WATER or AMMONIA. 


Sole Patentees and Manufacturers :— 


THE BELDAM PACKING & RUBBER 6O., “a 


tt Le 29, Gracechurch St., LONDON, E. C. 3. 


DROP 


YOUR NONSENSE 


and don’t hesitate when you ase 
wanting Drop Forgings that will 
satisfy you in every respect, 
to send your enquiries te 


THE SMETHWICK STAMPING 6O., 


( Proprietors—Valor Ce., Ltd.) 


BRIDGE STREET, SMETHWICK, 
whose speciality is first - class 
work and materials. They use 
high-grade Alloy Steels, and can 
heat treat them to thew being used 
to the best advantage. They are 
at your service with up-to-date 
plant and experience for the 
production of the best Drop ons 


FORGINGS | 
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SCRACGING 
SPRINGS 


Without Steam. 





Ask’ patentees for photos 


and particulars 





SAML. DENISON & SON, L™ 
FAR HUNSLET, ve 


Near — 








VERTICAL HIGH SPEED ENCLOSED 


STEAM ENGINES 


For SHIP LIGHTING and 
INDUSTRIAL WORKS of all kinds. 








SIMPLE. COMPOUND. 





Suitable for Direct Coupling to Dynamos, Fans, Pumps, etc. 
SILENT RUNNING and ECONOMICAL. 
VERTICAL GAS and OIL ENGINES. 


E. S. HINDLEY & SONS. 
II, QUEEN VICTORIA STREET, E.C. 4. 


Works : Telephone : City 9804. 
BOURTON. DORSET. Telegrams : “‘ Steamport, Cannon.” 


Also 




















On ADMIRALTY, War OFFICE AND INDIA OFFICE LisTs. 


‘The Metallurgical Co. Ltd. 


82, VICTORIA STREET, 
Westminster, London, S.W. 


Works: 
Walker Gate, Newcastle-on-Tyne 








MAKERS OF 
HIGH-CLASS ALLOYS w INGOTS 
to GOVERNMENT, RAILWAY, or 

ANY OTHER SPECIFICATION. 





a ones : 
501 & 3552 Central, Newcastle-on-Tyne. 


CUNMETALa PHOSPHOR BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 





other specified mixture. 


MANGANESE BRONZE INCOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
qua ity, testing 40 tons Tensile, 20 tons Yield and 20-24% Elongation. 


SPECIAL BRASS INCOTS 


A. B. C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS, 


Babbitt and White Metal Ingots of every description. 


for Commercial Work. 6522 


BEST SELECTED COPPER INGOTS, “M.C.L.” BRAND. 





ORDINARY YELLOW BRASS ano GUN METAL INCOTS | 











\e y, 














HIGH-CLASS 
MACHINE CUT 


SPUR-GEARED 


LIFTING BLOCKS 


The mechanical efficiency of these blocks 
is very high, and every care is exercised 
to produce a first-class a - sgecmmeaee Tested 
to 50 per cent. overloa 


HOLT & 
WILLETTS © 


LION. WORKS 


CRADLEY HEATH 





WRITE 


FOR 


ILLUSTRATED 
DESCRIPTIVE 
CATALOGUES 
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RSs TO THOMAS i) 
iS] [ee Mire 


ESTABLISHED 1880 








THE CGREATEST RANCE OF 


INJECTORS AND EJECTORS IN THE KINGDOM. 
MANCHESTER. 


























or eo 


1815-1918. 


| 
MMUUAAAVAVANAANNAA AANA AAA AA OAU AAA DEN ATEN ADEA AN Tk x 
Works: LUTON, BEDS. Telegrams : “ Tylerox, Cent, London. 


Telephones : 9626 City. 32 Luton. 


HAYWARD-TYLER * PUMPS 


HYDRAULIC PRESSES, STEAM, WATER & FIRE FITTINGS. 
Hayward-Tyler & Co., Ltd., 99, Queen Victoria Street, London, E.C. 4. 


| EFFICIENCY & RELIABILITY. = 


| EFFICIENCY & RELIABILITY. jj 


De LULLVELEOVNDENEAOAUONENENDEL EATEN NAMA ANE AA NATE EA AOE NAAN 































































5 ‘ iw Lh 
STREET) sRIR 

* b ; ‘ 7 
a. oe WIG SRANANT OS SS yore 
CE BISTS ON*APPLICATION. 
4 WE PRW AE. Tug TY OR: oF 


mw AO 
































mE , dei 
ES cient Ab, 
w oad vod - 
" ie 
’ ety 
ay + SLE. Baizw + 


't-s0-ahredgand “eg a 





ess apes 











AYRCOL a hign-ciass SOLUBLE OIL for wich curtine speens, § “9% “°F 


a 
RUSTLESS, ANTISEPTIC. RESIN not used in its composition. TR f AL 
i TROIS 


LARDAY A PERFECT substitute for LARD OIL 


~ Qn Automatics, Millers, &c. ORDER 

A SPECIAL PREPARATION for DIES, CUTTERS, WE 
HARDENING OIL TOOLS, &c. . This oi! yields FINER RESULTS than 

=< KNOW 
NO OBJECTIONABLE SMELL. oan 


N | HO GREASE, FAT AND OIL EXTRACTOR for removing all greasy and YOU WILL 


oily matter from metals. 
AYRTON & CO., Lo., BEECH snes CHEMICAL works, HALIFAX. REPEAT- 


Telegrams—" Soluble, Halifax” Telephone—495. 
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DISSOLVED ACETYLENE 


in SEAMLESS SOLID-DRAWN CYLINDERS. 


ALLENLIVERSIDGE, ing 


HEAD OFFICE: 106, TPA STREET, S.W. 1. 









































Compressing Stations . - - LONDON, GLASGOW, HULL 
A. & J. MAIN. & CO., 
LIMITED, 
CONSTRUCTIONAL ENGINEERS AND 
CONTRACTORS. 
Steel Buildings, Roofs, Bridges, 
Girders. 
TRESTLING FOR BUNKER PLANT, Etc. 


DOCK STAGING. CRANE WORK, 





CLYDESDALE AND GERMISTON WORKS, GLASGOW. 
CALCUTTA BRIDGE © ROOF WORKS, CALOUTTA. i sceal 


~~ 31 BUDGE ROW. LONDON. EC. 


of one kind or another crowd the market. We aim to supply one unique in the certainty of 


its action and the capacity of its discharge. It is mechanically operated. Discharge Valve 
either full open or dead closed. Sent on approval anywhere. 


The UNITED STATES METALLIC PACKING CO.; Ltd. 


Telegrame—“Mataitic, Buavrox.” Soho Works, Allerton Road, BRADFORD. Telephones—4705 and 4706, 


LONDON—110, Fenchurch Street. NEWCASTLE-ON-TYNE—2, Collingwood Street. BOLTON—15, Ma Street. 5962 SWANSEA— 
GLASGOW —52, St. Enoch Square. LIVERPOOL—15, Fenwick Street. SHEFFIELD—%, N Row. Angel Chambers, York Street. 


“METAL-SAWING. MACHINES 


OF ALL TYPES. 


STANDARD MACHINES 


always in progress for early delivery. 


CLIFTON & BAIRD, LTD., ‘sors JOHNSTONE, SCOTLAND 


Madore Office: 38, Victoria Street, S.W. 1. 
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MILD’STEEL CASTINGS 





The demand for light steel castings made direct from a good quality mild steel is ever increasing. 


alloys, &c., and are free from the inherent disadvantages ot the annealing process. 
We have ten years’ experience in the manufacture of Steel Castings, and freely invite consultation regarding 


their use and design. 


MILD STEEL CASTINGS, LT 


HAYMILLS, 
| ' BIRMINGHAM. 2 


| 
| 
| Weight for weight, they are much stronger than the metals hitherto employed, such as malleable iron, steel 














DORN BIN 
For Gas Works. 


For Chemical, White Lead, Soap 
and Oil Works. 


For Pumping Gas, Forcing Air 
through Liquor, &c. 








For Agitating or Mixing, &c. 





BLOWERS, GAS COMPRESSORS, EXHAUSTERS. 


of the Positive type. 
For INDUSTRIAL PURPOSES. 





Advantages and Features :— 


Absence of all Valves. 
Simplicity of Construction and 
small number of working parts. 
Working parts entirely enclosed. 
Good efficiency. Silent working. 


THE 
Can be arranged for driving by} 
Belt, Steam Engine, Gas Engine, BRYAN DONKIN Co., Lo., 
or Electric Motor. Fig.6 59.—View showing internal Parts of Machine. CHESTERFIELD, England. 











SINGLE AND DOUBLE ACTION PRESSES 
SINGLE AND MULTIPLE REDRAW PRESSES 
ANNEALING EQUIPMENT 

HOPPER FED HEAD AND MOUTH TRIMMERS 
CAM AND CRANK TYPE HEADERS 
PIEROING, POCKET SIZING, PRIMER INSERTING 
PLUGGING MACHINES. PRIMER MACHINERY 
WET OR DRY PROCESS 

SHOT SHELL MACHINERY 





[CARTRIDGE MACHINERY. 
wooLwortH TowrkR # S BLACKALL,. ‘ew york. usa. 


ON RECEIPT OF COMPLETE DATA 
AND REFERENCES WE WILL SUBMIT 
PROPOSAL FOR SINGLE MACHINES OR 
COMPLETE INSTALLATIONS FOR THE 
MANUFACTURE OF CARTRIDGES IN ANY 
QUANTITY. 


GOOD DELIVERIES. 








a ee 








Accuracy. 


a 


Speed. Economy. 





NAPIER SAW MACHINE 





You should instal the NAPIER SAW MACHINE in your factory because :— 
(1) It cuts faster than any other, metal cutting machine of any kind. 
(2) The amount of material removed is very small. The saw is only 3; in. thick. 
(3) The power required is very small. 
(4) The adjustments are few and very simple. 
(5) It does not require an expert to operate. - 


32 








one: QUALITY SAW & TOOL WORKS, Ltd. 


Norfolk House, Laurence Pountney Hill. E.C. 4. 
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TUBES LIMITED 


WELDLESS TUBES “for BOTLERS and STEAM PIPES 


LOCOMOTIVES & THE’ ENGINEERING &.MOTOR TRADES. 
Works: ASTON MANOR, BIRMINGHAM. = 















Tete { Some: Ne 87: bee EB (4 limes. 








SHAFTING & TRANSMISSION APPLIANCES 


AND 


BRIGHT STEEL BARS. “ 


SUITABLE FOR USE IN AUTOMATICS AND CAPSTAN LATHES. 


GOoOovV AN SHAFTING & SNWGINAERINae co. L1:TDYD., GLASGOW. 











AN EFFICIENT LUBRICANT PUMP. 


The Fulflo lubricant pump possesses many features of the highest importance. 


All passages in the pump are large and open and therefore will not become 
clogged with chips. 


‘The pump can be mounted above the level of the liquid, and will retain its 
prime without the aid of valves. 


The Fulflo is made in two styles: Style A, driven through 3 to | gearing 
suitable for slow-running machines; Style B, direct-driven with special 
protection from grit, for use on grinding machines. 

FURTHER PARTICULARS FROM 


ALFRED HERBERT, LTD., Sole Agents, COVENTRY. 


6736 














—— ed 
— = 


| FOR 
ALL PURPOSES. 
ere : S E-E = 
HEXAGON: > 7 ROUND | L 


BRITisH ROLLING MExrTL...8s, T.IMrTED, 
Cliveland Street, 


T BLE Rronszciitra tees, 1870. ' 




















SEER 


GIBBONS’ 
IMPROVED EXTRA STRONG SEATS 


WITH PATENT ADJUSTMENT CLIP. 


Seating accommodation for workpeople is strongly recommended by the 
Ministry of Munitions Neal of . Munition Workers’ Committee. 











PRICES AND FULL PARTICULARS ON APPLICATION. 


JAMES GIBBONS, 


St. John’s Works, 
WoL, VvVHHRHA MPETON. 
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UPrwaRDs 
or 


Telegraphic A¢dress: BRAKE, MANCHESTER, = oO oO, oo oO Telephone: CENTRAL Ne. 618. 
GRESHAM’S’ PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE. 


GRESHAM. & CRAVEN, L® MANCHESTER. 


London : 110, Cannon St., B.C. Glasgow : W. Lester & Son, 11, West Regent St. Newcastle-on-Tyne: Tangyes, Ld. Paris : W. Strapp, 15, Rue de Madrid. 











Se 


eel 








(He5-@) LARGE SWING LATHES BUILTIN 30%, 36’, 42”, 48°, 564” & 60” SIZES. 
KALUSTRATION: SHOWS 42” GEARED HEAD LATHE. vs 


THE HOUSTON, STANWOOD & GAMBLE Co.. CINCINNATI,_U. 6. A. 


JOHN FOWLER & CO. (©©>*) LTD., 


ENGINEERS, LEEDS, 


’ ENGLAND. 
STEAM PLOUGH WORKS, LEEDS. 13, CANNON STREET, LONDON. 









































THE LARGEST MANUFACTURERS IN THE WORLD OF 


STEAM GULTIVATING MACHINERY 


FOR ALL CLIMATES. FOR ALL SOILS. 


DOUBLE ENGINE & SINGLE ENGINE CABLE, 
AND DIRECT TRACTION SYSTEMS. 











- | ALSO MANUFACTURERS OF 0613 


ms “FOWLER” PATENT MOTOR PLOUGH, 


CATALOGUES AND ESTIMATES FREE ON APPLICATION, —— EmMBODYING WYLES’ PATENTS & OUR SUBSEQUENT INVENTIONS AND IMPROVEMENTS. —— 
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ROBERT STEPHENSON & CO., LIMITED, 











Lccomotiwe Builders, PD yh adnate: Rirhsisiag 
ESTABLISHED AT NEWCASTLE, 1821. NEW WORKS OPENED AT DARLINGTON, 1902: 
WORKS : 
LONDON OFFICE: elagvame= 
Sanctuary House, pai 4 8 Wes : 
WESTMINSTER, S.W. 2700. 
a. ALTISCOPE, LONDON. eer asthe Grated ole 





Nat. Telephone— 


No. 660 VICTORIA. (Sth Edition, Engineering 


Telegraph (2nd Edition), and 





ila 





LOCOMOTIVES OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY. 
Special Locomotives : Compound or Simple Expansion, Articulated, or other Types with Flexible Wheelbase to suit any Gauge Of Rail and Conditions ef Serica, 


JOHN BROWN & COMPANY, L®- 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 8, THE SANCTUARY, WESTMINSTER, S.W.” 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


W ARSHLPS OF ALI TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS,.GOVERNMENTS, 


MANUFACTURERS OF O 2814 


ARMOUR PLATES and GUN FORGINGS. 


HOLLOW ROLLED TURBINE ROTOR DRUMS, ROTOR SPINDLES, WHEELS, and DUMMY RINGS tor TURBINE ENGINES. 
Largest Sizes oy Crank and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
MARINE BOILER FURNACES. “ROBERT” and CRUCIBLE STEEL CASTINGS RAILWAY and TRAM 

TYRES, AXLES, SPRINGS, BUFFERS, -&c. HIGH SPEED and OTHER STEELS. ————_ 


[, _Telephose:: | 
an. PLENTY«& SON, E «2 
alae, NEWBURY. 




















ENGINEERS, 
NEWBURY, ENGLAND, 


MAKERS OF ALL CLASSES OF 


ENGINES 
BOILERS 


FOR SMALL STEAMERS, TUGS, 
YACHTS, LAUNCHES, TORPEDO 


BOATS, HOPPER BARCES, ETC. ee 
LONDON OFFICE: ‘ 7 

CONTRAGTORS TO THE RALTY, 

82-83, FENCHURCH STREET, ‘E.C, “OONTRAGTORS! To THE, apmunaLty, 

See alternate advertisement for illustration o: British THE COLONIES, INDIA OFFICE, TRINITY 

Kromhout Marine Oil Engines. BOARD, CUSTOMS_HOUSE & VARIOUS 


ESTABLISHED 1790, FOREIGN & COLONIAL GOVERNMENTS. 
F f ahd Thi + Od sone 


+ Sepe ~ 
he - 
wR 0 




















OO AONE (aD 
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BOLLING & ELOW BH, LONDON, cc. 


2, rem roy 
heme and Merchants (°°"tevctenc 21 


Codes Used : aso, ein eh a and Liebe:s 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents tor Foreign “si 
PLANS AND ESTIMATES 
FOR EVERY DESCRIPTION OF 
A. Machinery Installations, Tools, Railway and Tramway Material, Mining and Contractors’ Plant. I .a 


TOOT et sesese _OF NEW AND § | SLIGHTLY DEFECTIVE i 


AILSA SHIPBUILDING 60. “Ln, 


— ENGINE WORKS AND GRAVING DOCKS, ‘TROOH, NB. 


TELEGRAPHIC ADDRESS :—“SHIPYARD, TROON.” TELEPHONE NO. 38 TROON. 
BRANCH SHIPYARD WITH HEAVY HAULING UP SLIPWAY AT AYR. 


IcE & REFRIGERATING MACHINERY 
ano INSULATION. 









































installations. "Amaonia Compresion installations. 
THE LIVERPOOL REFRIGERATION COMPANY, Lr 
LONDON OFFICE: Contractors to H.M. Admiralty,’ 
London’ House, NewLondon Street, E.C. COLONIAL HOUSE, LIVERPOOL. 











THE BUTTERLEY GO, Lo. 


DERBY - ewramusnde 


Telephone—Nos. 75 and 76, Rrer 





Telegrams—“ Irenwerks, Butterley. 





Pig Iron, Bar Iron, Iron Castings up to 
ZO vows. 
Bridge and Structural Steelwork, Pit Trams, &c. 
High-class Machine Work of all descriptions. ‘ 
Special Acid-Resisting Metal for Chemical Plants. 
Large Retorts, Pans, Acid Eggs, &c., a Speciality. 











LONDON OFFICE—52, Queen Victoria Street. Telephone—2180, Orrr. 














CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, |ADMIRALTY, INDIA OFFICE, and COLONIAL OFFICE LISTS. 





ESTABLISHED 1866. 


«*© BRANDON BRIDGE-BUILDING Co. L?- 


ENGINEERS, BRIDGE-BUILDERS, IRONFOUNDERS. 


BRIDGES, ROOFS, DOCK GATES, TANKS, PIERS, LOCOMOTIVE TURNTABLES & WATER 
COLUMNS, PRESSED STEEL TROUGHING. INGOT MOULDS & GENERAL CASTINGS. 


- 
Loadon Oftice :— Works: Telegraphic Address: “GIRDER.”’ 


84, Vietoria Street, Westminster. MOTHERWELL. Telephone: No. 11. 
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Manufacturers of SIEMENS’-AGID STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., — 


WISHAW, SCOTLAND. 


THE HUNSLET ENGINE CO. Ltd. 


LEEDS: 




















MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gange. 


DESIGNS & SPEOIFIOATIONS 
SUPPLIED OR WORKED TO. 


Quotations and Specifications on application. 


eee 


Telegraphic Address: ‘ENGINE, LEEDS.” 
Telephone: Nos: 20877 (8 lines). 









































CARBURISER 
; THE Most Rapip, EFFECTIVE, AND ECONOMICAL 


| CASE HARDENING COMPOUND. vm 


| QUICK DELIVERIES. 





DAVID BROWN & SONS (HUDD), L™- Park Works, HUDDERSFIELD. 
TELEGRAMS—" GEARING,” HUDDERSFIELD. TELEPHONE (3 lines) 1080. 



































N t 
THE LEEDS FORGE CO., LTD., LEEDS. 
Pioneers in the 
Design and 
Manufacture of 
Pressed Steel 
Underframes and 
Bogies, and 


All-Steel 
Railway Passenger 









































LONDON OFFICE :— 
38, Victoria St., 


WESTMINSTER, 


8M. 1, 





UGAN DA. RAILWAY. 


BOocTR HIGH SIDED ANON! Set) Ree Prewee Beal \hdertinbid (anid! Sed < 
and Lane's Patent Corrugated Pressed >tec. Doors. _ 


6448 
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BEYER, PEACOCK ¢ Co.,= 


anon ase" ‘Gorton Foundry, Manchester, "== (2& 


: “POLGORE, eee Telephone No. 256, Manchester, 
+ aig Ne. 6894 Victoria. ESTABLISHED IN 1854. 6640, Genl. Manr. & Seoy’s Offies. 


LOCOMOTIVE ENGINES 


ALSO MACHINE TOOLS. 











WHEEL AND OTHER LATHES. 
MILLING MACHINES, DRILLS, 


ARTIOULATED LOCOMOTIVES. PLANERS, SLOTTERS, AND 


GARRATT PATENT LOCOMOTIVES, 


! OTHER MAGHINE TOOLS, WITH 

QRAME LOCOMOTIVES FOR OR WITHOUT ELEOTRICAL 
LIFTING AND SHUNTING. DRIVE. 

RAOK-RAIL LOCOMOTIVES: EMERY GRINDING MACHINES 

YARD ENGINES AND OTHER A SPECIALITY. 


SPEOIAL DESIGNS FOR ALL 


All , ae of the Engines and 
PURPOSES AND GAUGES 
: ‘ 


ools are made 
Sanity to 8tandard 
Gauges, 





WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 0621 








STEEL FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. Also general CASTINGS & FORGING |S. } 





























PECKETT#SO NS, L™ 


BRISTOL. 


Telegrams ‘ . Peckett, Bristol. 
SPECIALITY 


TANK LOCOMOTIVES 


Of all ti and any Size or Gauge. 
Descriptions y ss se 6661 Full Partioulars oa Application. 














emcee 


FIRELESS “LOCOMOTIVES FOR EXPLOSIVES & POWDER FACTORIES. | 


fr = ae os 











MANY TYPES 
FIRELESS LOCOMOTIVES 
FROM 4'-8}" TO 2'-0" GAUGE 

ALREADY SUPPLIED 
TO MEET 


COAL & OIL-FIRED 
LOCOMOTIVES, 


CRANE LOCOMOTIVES, 


ARTICULATED 
DIVERSE CONDITIONS. LOCOMOTIVES 
See Successive Illustrations. 
TeLearams— LONDON Aovpress— 6626 


“BARCLAYSON, KILMARNOCK.” 63 VICTORIA STREET, 


WESTMINSTER, S.W. 


ANDREW BARCLAY. SONS & CO., Limited, 














CALEDONIA. WORKS, KILMARNOCK, SCOTLAND. 

















ind 
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a : eed” Ciara - r ~ SEE eo oS SS be eee Mad ee ceed il ai wesere~ ey 
NING ARDLE & CO. Li © 

5 | ; sq tp 

BOWTMWEH EBNGINE WORES, ZB BDs. | 

Makers of Lesemotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic, Materials and Workmanship of the best quality. Tank Rngioee up $0.18. 


cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application and Special Designs sent on receipt of particulars of requirements. 
London Office: Mr. H, J. HEAGERTY, 34, Victoria Street, Westminster, S.W. Od 1486 











4 


BALDWIN LOCOMOTIVES : 


» include allttypes and sizes; and the walis: “Baldwin, 
Philadelphia,” are known in every country where railways 
have been built. With unusual experience and complete 
facilities the works are prepared to solve the most diffi- 
cult railway haulage problems. 

Locomotives of American design, with bar frames, 
equalised wheel loads, and easily accessible working 
parts, are well adapted to heavy service and severe 
operating conditions. This largely accounts for their 
success, especially in Colonial and newly developed 
countries. Catalogues will be furnished on application, 
Gellae Cocobotvetnbotadee TH! and specifications submitted, covering locomotives suit- 
able for meeting any designated service repuirements. 


THE BALDWIN LOCOMOTIVE WORKS, 


FPhiladelphia, FPa., U.S.A. 
LONDON OFFICE: 34, VICTORIA STRAT, S.W. 1- 
Made from 4 to 23 ins. 


Cable Addresses: “BALDWIN, PHILADELPHIA.” “ FRIBALD, LONDON.” oe 
bh 2) 
le THE STEEL HELICOID 
SAMPLE NUT ano LIST FREE. 4240 
MAKERS OF IRON AND STEEL BARS, ROUNDS, SQUARES, FLATS, TEES, 


ANCLES, VARIOUS SECTIONS. CATALOCUES OF SECTIONS FREE. 








BAYLISS, 


JONES & BAYLISS, LTD., 
fies Black and "Bright Bolts and Mit, “Talay ad saad 


Tramway Fastenings, &c., and iron and. Steel 
(numerous Sections), CATALOGUE eee 


WOLVERHAMPTON. 


| Lonoon OFFICES AN AND SHOWROOMS: 1308 AND 141, CANNON STR STreerT, E.C. 4. 
——— ————————————— 


——__——— 


THE AVONSIDE ENGINE CO., LTD. 




















—S 






































BRISTOL, 
ENGLAND. 


LOCOMOTIVE 
BUILDERS, 


——— 
© ne 


ME -AVYON SIDE-EWCINEC 
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TheClayCross Company, L"-Clay Cross, Derby shire. 


Telegrams :—JACKSON, CLAYOROSS. —_ ESTABLISHED 1837. Telephone :—47¥ CHESTERFIELD, 

















MAKERS OF STANDARD-TYPE 


FUEL ECONOMISERS 


For Utilising the Waste Heat from Steam Boilers of all Types. 


SAVES IN COAL FROM 15 To 25 PER CENT. 


Adopted by Steam Users throughout the World. 


PONTIFEX & WOOD, Ltd., 


REMOVED from Farringdon Works, Shoe Lane, LONDON, to LJNION FOUNDRY, DERBY. 



















STILLS ano 
DISTILLING PLANTS - 


FOR ALL PURPOSES. Od 1448 





Awarded Grand Prix, Franco-British Exhibition, London, 1908, 














? yy 
a a a eg 


AN a Lay Deh G 


EK ] ec t ri Cc C ranes Robust construction from practical and efficient designs. Workmanship first-class, 


materials carefully selected. 


Heywood Lifting and Carrying Devices are throughly reliable and will give 
and Pulley Blocks long and satisfactory service. 
, Enquiries, which carry no obligation, are cordially invited. 
and Transporters 


AND Réawave. S$. H. HEYWOOD @ Co., Ltd., REDDISH, STOCKPORT, 


MAKERS OF ELECTRICAL LIFTING AND CARRYING MACHINES. 
Telephone: 48, Heaton Moor. 6386 Telegrams: ‘‘Cranes, Reddish.” 


LIDGER WOOD 


HOISTS 


STEAM — ELECTRIC — GASOLINE. 


Built for speed. Contractors’ work demands speed. A breakdown is a loss 
of time. Lidgerwood Quality insures both speed in operation and security 
against time lost by breakdowns. Whateve: hoist you need we build it. 


CABLEWAYS — DERRICKS — EXCAVATORS. 


WRITH FOR CATALOGU SB. 


Lidgerwood Mfg. Co., Friars House, New Broad Street, London, E.C. 8 



























— 
Cn ne meme ———— 
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Solid Drawn Brass & Copper Tubes, Locomotive & Condenser Tubes, 
Mantz’s Metal Sheathing, Braziers’ Sheets, Circles, Bolts, Pump Rods, 
: Plates, Nails, Washers, Naval Brass Sheets, Plates, Rods, &c. 


P. H. MUNTZ & CO, LTD. 


LONDON OFFICES: Alexandra Works, 
ee S WwisT BROMWwicH. 
































Es ——————————— 
ESCHER WYSS & Co.,s.a, Zurich (Switzerland) 

















Loelly Steam Turbines 
Turbopumps - ™ | 





Water Turbines 


16/18 


LONDON Office: 109, Vi Victoria St., Westminster, be TOKYO onc Office: 3, Uchisatwaicho Itchome Kojimachi-Ku. MONTREAL Office: 612, Coristine Building. 


Se FOR CAPSTAN LATHES. 


GG 08 


We can give IMMEDIATE DELIVERIES from Stock of 
SINGLE V BOX TOOLS. COLLETS. 




















H3 









































DOUBLE V ,, > ADJUSTABLE “STOPS. 
SINGLE ROLLER BOX TOOLS. DRILL HOLDERS. 

POINTING TOOLS. TAP HOLDERS, REVERSING, 
KNEE TOOLS. DIE HOLDERS, REVERSING, 
DOUBLE «KNEE TOOLS. KNURLING TOOLS. 


Other Types also Special Taps, Dies and Tools in progress, 


RICHARD LLOYD @ C..ta. 
sTEEAOUE LAE BIRMINGHAM. 
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"9S@eee G2 ee eee eae ee eeseeea Ogee eaeeeaeaeeaeesseseeeeeeeeeeeeaseee Bessa eeeenase 
ZA A BROOM & WADE” WILL COM 











> BBA ef 
PRESS MORE AIR PER HP TAKEN 





=: AIR COM. [Exxoiie 


‘a 
ey: 


PRESSORS age 





4 Pine, Spruce, and 

. Ves) American Hardwoods, 
we ~~ y¥| Mahogany, Birch. 

Native Timbers of all kinds in all dimensions. ‘ras 


JAMES W. SOUTHERN & SON, Ltd., 
STORE STREET, MANCHESTER. 





SHEETS and 
i452 PLATES 
TOCK. 














5474 4 





Za THAN ANY OTHER MACHINE 


Aue} The Steam Cylinder Lubricator Co., Ltd., 


AND WILL RUN FOR WEEKS. &§ 
WITHOUT ATTENTION ® 





First Cost Saved by Reduced Consumption of Oi. 





GRANDISON’S PISTON 
TYPE LUBRICATORS 


ADAMS’ PATENT MECHANICAL LUBRICATORS. 


Also Condenser and Down Drop Lubricators 
for Steam, Gas and Oil Engines. 635) 





Gordoa Works, Lower Broughton, MANCHESTER. 








IRON CASTING 


LARGE OR 


QUICK DELIVERY. 


| SMALL—UP TO 10 TONS. | 
GOOD FACILITIES FOR REPETITION CASTINGS. 


ROUGH OR 
MACHINED. 


ON ADMIRALTY 


AND WAR OFFICE LISTS. 





HAM, BAKER & CO,, Ltp. 


ENGINEERS, IRON AND BRASS FOUNDERS, 


7 


Lamgley Green, BIR MInNGH AM. 








Detegrems : PENSTOCE, LANGLEY, WORCS. 





Telephone: 87, OLDBSUBT. 





SHEFFIELD and 


CAMMELL LAIRD & CO., Lo. | 


STEEL MANUFACTURERS. 


SH® LAST WHEE'S AND 


SHIPBUILDERS. 
LONDON OFFICE: 3, Central Build 
waxT 


BIRKENHEAD 
NEERS. BOILERMAKERS. 


=s ADVERTISMMAENTBE. 6684 





oe 
ce ma 





eee Oo 





a —eemnmes 








The “RUNWELL” CENTRIFUGAL FAN 
COUPLED DIRECT TO MOTOR. 











rae | R UNW! ELL | ms 
ASHWELL & NESBIT, 


LIMITED, 


LEICESTER. 


AND AT 


LONDON, MANCHESTER, 
GLASGOW ano LIVERPOOL. 
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G.A, HARVEY «CO. 


LONDON), 





PERFORATORS. 


LARGEST wea IN THE KINGDOM. 


Telephone Nos. GREENWICH 2 (5 lines). 7 
Telegraphic ‘Address —* ‘CHEAPER, CHAR, LONDON 


Greenwich Metal Works, 
Woolwich Road, LUNDON, s. E. 


Office: Suffolk H ouse. 
5, Laurence Pountney Hill, E.C. 4. 


NEWALLS 
MAGNESIA COVERING 


For BOILERS, TURBINES, &c. 


NEWALLS INSULATION Co., Ltd., 
&, MOSLEY STREET, NEWCASTLE-ON-TYNE. 


SULZER BROTHERS, 
ENGINEERS 


(WINTERTHUR, SWITZERLAND), 
30, Norfolk St., Strand, London, W.C. 


The Firm of Sulser Brothers was founded in 
ee Branches threughout 


a oe 
BRITISH MARINE MOTOR & LAUNCH 
CO., LTD., 


WHITEINCH, GLASGOW, 
Geatractors te the Admiralty, War Office, &e 


“HERCULES” PARAFFIN ENGINE, 


POWERS 3 HP. to 75 HP. arg 


FOSTER BROTHERS, Limited, 
TUBES & FITTINGS, 
Main Steam Pipe Installations.” 


WaiaiDNISBURYT. 
BERTRAMS LIMITED 


Engineers, 
SCIENNES, EDINBURGH. 


Man rers of 
MACHINERY for Paper Mills, Rubber Mills, 
Rubber Plantation Factories, E: _ Works 
Also MACHINE T 6418 
Iron and Steel pte Mendy works 


















































MACHINE TOOLS. 


ENGEL WORKS, GUILDFORD, SURREY. 











CENTRIFUGAL 


MACHINES. 
Catalogues free on application, 63) 
WATSON, LAIDLAW & CO., Ltd., 


Bugineers, GLASGOW. 





A FIRM GRIP 
OF THE PULLEY 





> & 
THOMAS & BISHOP, Ltd., 
37, Tabernacle Street, Loadon, Ec. 2. 





HYDRAULIC MACHINERY 
ROBERT MIDDLETON « CO., 


SHEEPSCAR Founpry, LEEDS. 


Tele, Add. : ‘‘ HYDRAULIO,” LEEDS. Codes used : ABO, 5th Ed. ; Liebers. 


Tele. 214. 





PRESSES, PUMPS, 
CRANES, 
ACCUMULATORS. 


OIL MILL 
MACHINERY 


for all kinds of Seeds and Nuts. 


Latest Types of 


SCRAP METAL “i 
BALING PRESSES. 





LONDON AGENT: E. C. AMOS, M.L Mech. E., 
22, Martins Lane, Cannon St., E.C. 





For reducing Fuel Costs on Oven 
Furnace Operations up to 1,100°C 


Constructed on the most advanced scientific 
principles these Furnaces return an unusually 
high percentage of thermal efficiency, their 
use resulting in maximum output and the 
highest quality of work. 








Heating is effected by specially designed 

burners for consuming town gas at ordinary 

pressure with natural draught, the system of 

regeneration employed, combined with the 

details of construction, yielding substantial 
economies as compared with all ordi- 
nary types of Oven Furnace. 


Made in three Series, 2‘, 3’ and 4’ 
wide, in various lengths and depths. 


Prices from GSS ett 


Write for 
List NORO/18 


THE DAVIS 
FURNACE CO 


(Proprietors : 
Tue Davis Gas Stove 
Co., Lrp.) 


Dept. C, The 
Diamond Foundry 

















FIRST ORDERS ‘*‘ON APPROVAL.” 


LANCASTER&TONGE, Ld. ,2ersie’ 





a ar 








































































































SCIENTIFIC 
DESIGN 
IN VALVES. 





“ FAESIGNED ON SCIENTIFIC 
LINES,” WHAT GREATER | 
RECOMMENDATION i8 
NECESSARY. BUT WHEN A 
TEST GUARANTEE COVERS 
EACH INDIVIDUAL VALVE 
ALSO, THEN. RELIABILITY 
isan ABSOLUTE CERTAINTY. 
A ad 

The B.S.S. Renewable Disc | 
Globe Valve has been scientifi- | 
cally ned for use upon ali 
types of h arene A steam plant. 
it has a le disc of in- 


steam. 
Discs suitable for — other 
duties can also be supplied, and 
when one is worn it can of 
course be replaced in a few 
minutes, thus prolonging the 
vaive’s line. 


the ote 
The vaive is tested and 
We are specialists 
and valves are one of our 


specialities. Why not have our 
prices by you, ready for that 
next contract. e shall be 
to dispatch them on 
the first intimation. 3919 


BRITISH STEAM SPECIALTIES, L°- 
Bedford Street, LEICESTER. 
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MIRRLEES, BICKERTON & DAV, Lr, Ant ee crs Lt, 


SUNDERLAND. 
Hazel Grove, near STOCKPORT. 


RLECTRIC LIGHT & POWER for SHIPS. RLRCTRIC WINCHES | 
LONDON Ofrice { 22, Cannon Street, Telegraphic Address { ., 701 @Rovi.” : 


Machine Cut Gear Wheels| 
THE REID GEAR CO., 


LINWOOD, sear PAISLEY. 











































MAKERS OF 


The “ MIRRLEES-DIESEL” OIL ENGINE. 


























RELIABLE BOURDON GUNTHER 
STEAM GAUGES 
High Speed FANS 
Indicators. MY) Centmrvan 
ENGINE COUNTERS. | PUMPS. 
en oe “ua sONn, 
HANNAN « BUCHANAN or gepaan 


. Rebertsen St., GLASGOW. 6583 

















F. WIGGINS & SONS. 


Telephone : Avenue 2 Avenue 2248. 


FOR INSULATION, srarr-sronzs, a. 


Largest Stock in the World. 04 98% 














500 B.HP. ‘‘ Mirrlees-Diesel” Engine—Crosshead Type. 


THE MOST ECONOMICAL ENGINE MADE 


102, ror & 104, Minories, LONDON. 


























a (LT, 
LIGHTING, TRACTION, POWER, PUMPING, "Quality Tells 
PROPULSION, &c. 6300 Pi ee Pr nner J Pinon ew me —S the right 4 


he der walls and fit a 
CHEAP AND SAFE OILS USED AS FUEL. ye ~ er og fp nner 


Cm 
MORISON’S EVAPORATORS 


FOR ALL CLASSES OF VESSELS. 




























OCCUPY LESS SPACE. 
SAVE WEIGHT. 
EFFICIENT 


The Sign of Gaticfactials RELIABLE. 


HANDY. 


is written all over 


JENKINS '96 SHEETING. 


Our Increasing Sale of '96 Sheeting 
is Proof ‘of jts Lasting Quality and 
General Satisfaction as 
A PERFECT STEAM JOINTING 


STOCKED BY ALL LEADING MILL FURNISHERS. 
6743 


Ask FOR 
CaTALoaque No. 7. 

















95, Queen Victoria &t., 


LONDON, E.0. | yy, 
¢ Works: } 
Montreal, Canada. 


SOLE MANUFACTURERS :— 5008 


RICHARDSONS, WESTGARTH & CO., Ltd., 
MipoLessro’. HARTLEPOOL. SUNDERLAND. 


x E bros... Le. 


























June 28, 1918.) ENGINEERING. [SUPPLEMENT page LX!) 127 








| ELECTRICAL 
MACHINERY 


Aecuracy to the ten-thousandt} 


IS A 
MICROMETER 
. | in which the 
Sense of Touch is 
ELIMINATED, 


: By the use of the Prestwich Fluid Gauge an error of 1000th 
of an inch is VISIBLE to the naked eye as 14 inches and 


skilled viewers are not essential. 








The fundamental principle of the Prestwich Gauge is the 
displacement of fluid into a fine bore tube from a chamber 
with a diaphragm face. The relative motions are in proportion 
to the respective areas, and thus with a standard instrument 
a depression of 1000th on the diaphragm results in a moti: n 
of 14 inches in the tube. No wheels or levers are employed 
—the Prestwich Gauge has NO WEARING PARTS 
and consequently the instrument will give you unfailing 
accuracy for years. 





— =. | he 


If you are engaged on repetition work which needs viewing 
to fine limits you cannot afford to be without the Prestwich 
Fluid Gauge—the instrument will save its cost in a few weeks. 





Why not write to-day for a copy 
of our Catalogue and let us know 
your requirements whatever they 
are > We have many adaptations 
for external and internal gauging. 


J.A.PRESTWICH&Co., 


U Northumberland Park. 
Tottenham,LONDON,N.17 


Makers of the World-famous 
J.A.P. Engines. 





Turbo-Alternators, 
A.C. 8 D.C. Generators, 
Motor Generators, 












Patented 
througheut 
the World. 





. 
A.—Fiuid-containing Chaniber, provided 
with a thread, micrometer index, and 
pointer on ubper surface. 


B.—Filexible Diaphragm. 


Rotary Converters, 


ed 


Railway & Tramway 


2244664666666 
prrrTTTTTT TTT 


C.—Glass Tube of fine bore connected with 
chamber A, 


D.—Hardened-steel Anvil of diaphragm B. 
E.—Fixed Anvil. 


F.—Carrier provided with scale and three 
a (justable pointers. 


Equipments, Large 
A.C. 8 D.C. Motors and 


Controllers, etc. 


DICK, KERR 


& CO., LIMITED. 





SSSCSSCOSCOCSCSSCCC SY 


o 


SOSSSCOSSSSOSCOCECeS 


G.—Scale indicating ten-thou- 
sandths of an inch. 
P H.J.K.—Adjustable Pointers. 
: H and J indicate the tolerance 
limits, and K is set to the 
N : 
M normal level of finid in tube. 





The instrument ts roughly set by rack M 
and pinion N on the pillar O to sui/ 
the article, the clamping screw P is 
then tightened up. 


SOSCSSSCCCSSSCCSCS 


HEAD OFFICE: 


Abchurch Yard, Cannon S$t., London, E.C. 


Braaches: 
CARDIFF, SHEFFIELD, MANCHESTER, NEWCASTLE, 
GLASGOW, BELFAST, TOKYO, SYDNEY, JOHANNESBURG, 
BUENOS AIRES, RIO DE JANEIRO aad MILAN. 


. The carrier ¥ ts adjusted by the thumb nut 
S to keep the bottom pointer K /evel 
wth the fiuid and thus compensates 
for variations of temperature. 








eeeee 





Manufacturers of:— 


Agents and Manu/acturers 
for U.S.A. and Canada :— 
The Coats Machine Tool Co., 


sv Charch Strect, New York. : -tasceacceaiamatamgee tamale abemninerataiedialilll 





IIT TMM mm 
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Conscripts 


to Efficiency 


TH ERE are thousands of firms clamouring 
for Efficient Methods who four years 


ago would not lift a finger in_ that 
direction 


“THEY are Conscnpts to Efficiency 


"THE war has brought about Compulsory 
Efficiency in British Industry. . 

No business of magnitude can live a 

present conditions unless it is Effcient 

Never before has the demand for K & J 

Efficiency Service and Equipment been so 

great. . . . Never before have such 


enormous difficulties existed in meeting 
those demands 


THE difficulty of obtaining 

materials and the _ further 
withdrawal of labour make it 
imperative for K&J to restrict 
supplies of their Specialities to 
Regular Customers, Government 
Departments and Firms on War 


LONDON 
22 St Andrew Street Holborn Circus EC 4 
Birmingham Liverpool Shefheld 
20 Temple St 30 Castle St 28 Change Alley 
Cardiff Head Office Swansea 
5 Church St Multigraph Works 3-5 Goat St 
Leeds West Bromwich Belfast 
82 Albion St Manchester Scot Provident Bldgs 
Leicester 1 Blackfriars St Donegall Sq 
¥ and 20 Corridor Ch'b’rs Newcastle Glasgow 
Market Pi St Nicholas Sq 166 Buchanan St 








The Importance 
of Rust Prevention 


In War Wor k, and all other lron and Steel 
Construction, efficient protection against rust 
demands a thoroughly standardised coating, built 
for the work according to correct scientific tests. 
Admiralty and other Government Contractors 
and the leading Constructors and Iron Ship- 
builders have adopted atter rigid practical test 


THE STANDARDISED RUST PREVENTIVE, 


“BOWRANITE” 


“ Bowranite” is sold only by name in branded containers. 
Un-named bitumen solutions are not “Bowranite” and 
cannot be used where “ Bowranite” is specified. 

For particulars of laboratory tests and a long list of leading 
firms using “ Bowranite” exclusively, write to 


Robt. Bowran 8 Co., Lé., 4, St. Nicholas Bidgs., Newcastle-on-Tyne. 


STOCKS HELD AT CHIEF PORTS AT HOME & ABROAD 
VRRLHKLLLLHRHVAVAWAK HOHHHH HUW HWY HHH KOH HVGHAH HAW HHGAKVAwVH 
Write for particulars and Trial Tin on this form or om your letter-paper. 











Messrs. Robt. Bowran & Co., 5811 
4, St. Nicholas Betldtage. Newcastle-on-Tyne. 


I me 
wet enclose our letter heading. Free of charge, and without committing to} to aay 


obligation, please send particulars of ‘“‘ Bowranite” tests and a sample tin. 


Wilt OF DAWG. cateninvicgpsnsinssctincsesinesinioos pepsnedr noes saqinsesesseocsbeesvees quiaaspoieb oes stan tedecdnecocccsenecseseoses 


Rasi: 





PPPPITTTITITTTTTITIT LLL) 

















*“EMPIRE’ 





a <3 





8e HP., soo V., Direct Current. 





This pay hy = oa ae sap MH. for a size Air poe pte wets We have 
Than affects arest reduction tn a thee aaah at RAE aes. 6608 


Pah cccraic =" ONTROL L IMITED 














































BRIDCETON, CLASCOW. 











‘ 
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Prevents Slipping ! 


|BALAGRIP BRICKS 
BALATA BELTS. 





Send for Sample Case, on appro\al, 
to Sole Manufacturers: 


STERNS Ltd., Royal London House, FINSBURY SQUARE, E.C. 

















World-wide Trade and the rapid distribution of 
BRITISH Productions will be the first essential 


* to success “after War.” 


And, in the attainment of same, the Motor Lorry 
will play’ no small part, and the MAUDSLAY a 
bigger ‘part than most. 


Are YOU on our Mailing List > 


The Maudslay Motor Co., Ltd., 
= Coventry. * 











Dust Recovery. 
STURTEVANT 


Patent Automatic 
Bag Filters are suit- 
able for the recovery of 
fine and valuable dust. 
They are entirely auto- 
matic, extremely simple 
in operation, and work 
on the dry process. 


They require a small 
amount of power and 
are easily accessible for 





| examination. 

i Illustration shows front view; the 

filter bags can be seen through the 

open access doors. Send for Pamphiet D 1091. 





We shall be pleased to advise 
you on your requirements. | 
| 


‘Sturtevant - 
| 


| Engineering Co., Ltd., 
| 147, Queen Victoria Street, London. 














a Be ~~ 


ELECTRO-MECHANICAL 


BRAKES. 











ELLISTON, EVANS & JACKSON, LC 


18, CROSS STREET, FINSBURY,E.C.2, “™ 
Telephones: London Wall 215 && 7303. Telegrams : “ Elevanja, Finsquare, London.” 
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Nat. Telephone: 2362, Telegrams: PRESS, LEEDS. Code: A BC Sth Ed. 









































KELVIN AC CAST IRON COLUMNS, TANKS, &c. 
PORTABLE . ad 
salle creattin E. C. & J. KEAY, Ltp., 
D. C. James Bridge Works, Darlaston, Staffs. ol 
( Ar "FOR } Corporation St., Birmingham. London Office: 25, Victoria St., Westminster. | 


KELVIN, BOTTOMLEY & -BAIRD, Ltd., 16-20, cambridge St., Glasgow. 


———— PEAR LITE 


(oun | RUSSELL & Go., LD. Hardening Only Stoo! 


ww a xX, x. Xa. —_ For CHISELS, SMITHS’ TOOLS, &c. 
LAPWELDED & SOLID - DRAWN Unsurpassed for Durability, Toughness, Efficiency and Economy. 


SHSSSS SSS SSSOSOSOSCSSOOOE 


SPECIAL STEEL FoR Screw Dies, Taps, END MILLS. 
HIGHEST GRADE STEELS For ALt ENCINEERINC NEEDS. | 
THE PEARLITE STEEL CO, (1910), LTD., [| ~ 


Pearlite Steel Works, Royds Mill St., SHEFFIELD. 
Telegrams: “ PERLITE, SHEFFIELD.” Telephone No. 3788 Central. 



































Some SILUERTOWN Products. 


Cables and Wires, Dynamos and Motors, Telegraph and Testing 
Instruments, Switchboards, Batteries, Carbon, India Rubber, 
Ebonite and Gutta Percha Goods of jis No. 16 cumelaiee Gini al 
every description. We make a speciality Silvertown M and should 


be in the hands oo 
of Engineers’ Rubber Accessories, on request. mocha 


The India Rubber, Gutta Percha & cas Works Co., Ltd. 


(The Sileertewn Compeng). 
Head Office— Works— 


Silvertown, London, E. 16. 


sacqe™® ‘ 
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Wanted, Side Tip and End 







fo Sale ane and Boring 


TIP Contractor's uA ous. a ft. 8% in. hg Bomaen. 361m. centre, 7 
wuge. Must be in tate full oe al about 
ulave and price to iin BBW iW VALE STEEL, AMS . i308, South Bermondsey 
Pron & COAL Oo., cron Rew L 868 | Station, “Les 





Time Recorder Wanted. r “Sale, 600 HP. Horizontal 














Fre, Sale, 8-10.in.. .. Dewrance 


vary with cast steel bodies, 
for supe 6u7° F., and ry ie 
Univeral Joint Jotat Vaive Spind 4 Bing Foy enti 
new valves and have never been used, and are 
tons for 200 Ibs. working pressure,—Address, 
L 922, Offices of Enernereine. 











(Electrically Welded or 


forall oon Sa Ohain Fit- 
seen. — Tandem Triple pe Condensing 
A. State price and where can be seen, — 7100, STEAM ENGINE, by Pollit and Wigzell; cyls Fe Sale, Engine, 250 B.HP.), | toss, Rings, tet , Swivels, Shackles, Bo. ons 
’ gerest, London, H.C. 4 a bee, Fh - dia. re 54 in. oes compound telf-contained, po heey tri gear, | Rope; 
ae § h’ ta for 90 Fn WILLIAMS # SONS, | $°3h anerl, , immediate, delt ress, | machin 
eam . — 
AUCTION SALES. ffices of ENGINEERING. 


ndsey Station, London, 8.B.16. L488 


Ro Sale, Powerful Electric 


HOIST ;-two winding drums, driven by 
110 volt motor; automatic control. Immediate 
delivery —WILLIAMS & SONS, South Bermondsey 
Station, London, 8.H. 16. L 489 


fore Sale, 115 Kw. . Generating 


upled to Siemens 
12 ft. 6 in. long. 
& SONS, South 

L 490 










































Wbestley, Kirk Kirk, Erice & Co. 


husticauure 
arp VALUERS OF 6466 
ENGINEERING WORKS PLANT AND. STOCK, 
46, WATLING STREBT, LONDON, B.C. 
16, ALBERT SQ., 26, COLLINWOOD 8T., 





Srinie 23) volts, 500 


Immediate delivery.—WI aimpe. ee 








MANCHESTER, NEWCASTLE-ON-TYNE. Bermondsey Station, London, 8.K. 16. 
Telephones & Telegrams at each Address. Ro Sale.—Powerful Belt- 
INTERNATIONAL driven Vertical BORING MILL, by G. and A. 


Harvey ; spindle 8 in. diameter, suitable for boring 
large objects, such as cylinders, propellers, &c.— 
RIDDEL & OO., 40, St. Hnoch Square, Glasgow. 


Fa Sale.—One Powerful Hori- 


zontal BORING, DRILLING and TAPPING 
MACHINE, Lang’s pattern, designed for every 
class of boring and drilling in large objects; 5 in. 
steel spindle with 30in. travel.—RIDDEL & CO., 
40, St. Enoch Square, Glasgow. 


I thos Sale.—Powerful 250-ton 
HYDRAULIC PRESS, main ram 27 In. dia- 


meter, withdrawing ram 10 in. diameter, 4 ft. 2 in. 
stroke, working pressure from 10v0 to 1800 Ibs.— 


SALT COMPANY, LIMITED, 
CaRRICKFERGUS, Co. ANTRIM. 


(Carrickfergus — is 9 Miles from Belfast and 
4 from — 





BY ORDER OF THE HIGH COURT OF JUSTICE. 


Breakup up Sale by Auction 


OF BUILDINGS, MACHINERY AND 
PLANT. 





We are instructed by D. F. BASDEN, 
F.C.A., Receiver and Manager, to 


SELL BY AUCTION, 
on the Premises, at Bpex Works, CARRICKFERGUS, 


on WEDNBSDAY, 10th JULY, 1918, 
Commencing at 11.30 a.m., 


THE MACHINERY AND PLANT, inclading 
Aerial Ropeway about j of a mile long, having & 
capacity of 22 tons per hour; Self- 
Tipping E Beye & Buckets, by Ropewa 8, Ltd., 
1913 ; Horse Power, hig -epeed, 
totally enclosed, surface condensing Steam 
Engine, by Bellies & Morcom, Ltd., 1913 (little 
used); Edward's me Air Pump; Feed 
Water Evaporator, 1913; Weir Feed Pump, 6 in. 
by 4in. by 8 in, stroke, 1913; Belt-driven quad- 
ruplex Air Compressor, 13 in. cylinders, Reavell 
and Co., Ltd., 1913; Horizontal belt-driven 
straight line Air Compres-or, Robe 
Lancashire Steam Boiler, 30 ft. by 
160 Ib. pressure, by Galloways, Ltd. , Manchester, 
1913 (little used); 18-tube Superheater, in two 
banks, by Superheater Units, Ltd., 1913; 48- 
tube Fuel Economiser, by E. Green & Sons, 
1913; Two Interpole compound - wound 
Dynamos, 230 volts, 96 amps.; 20 HP. com- 
pound-wound Motor, 230 voits; Main Switeh- 
board, 6 ft. by 5 ft. ‘in eight panels, 
with instruments and switches; new Switch- 
board for 500 volts (all by Crompton); about 
350 yards 7/10 hard-drawn copper Cabling ; 10 ft. 
dia.“ Morgan” Gas Producer; One 6 ft. and One 
5 ft, * Mond” Gas Producer; 81 ft. by 2 ft. M.S. 

alves and 


Esq., 


Babcock and Wilcox Boilers, 

two, each 11,000 lbs. evaporative Ke mange 
200 Ibs. steam ure. This month's Boi In- 
spector’s Reports available immediately.— Address, 
L 809, Offices of ENGINEERING. 


Hote ou “Girder ” 


STEAM ENGINE, 17in. stroke, a 
ress.—H. 8. HINDLEY & SONS, 11, Guee 


Vinee ia Street, H.C. 4. 
UNITION 
M ARKING STEEL PuNcHES, BRanps, 
ATERIALS, Lyxs, &c., 
Also Wages Boxes, Time and Pay Checks, 


Automatic Daters and Numberers. 6864 
‘ 8 RUBBER STAMP CO., LTD., 
"Phone: 





Russer Stamps, STENCILS, 


19, Constitution Hill, 
BIRMINGHAM. 


Central 788. Tel. Address: ** Sidash.” 








rucibles.— Two to Three 
thousand well-burned fire-clay Cylindrical 
Crucities FOR SALE, Measurements, 8 in. inside, 
10} in. outside, 24 in, high. Suitable for casé 


Gas fry Kennedy Reversin 

iM hardenimg or annealing, or for calcining any dr 
Dam ; Bxperimeutal Alkali Suent; Three teri & 000 g, grad g J y 
Brick b baiit, rebrick-lined Furnaces buck- | ™* 1 up to 1000° Centi e. Price h in 


truck loads f.o.r.— Write, BOX 1676, WILLING’ 8, 
126, Strand, W.C. 2, L 886 


ihe Sale, Two Vertical Climax 


WATER-TUBE BOLLERS, insured for 210 lbs. 
steam pressure, total height, 36 ft. by 4 ft. 4 in. 
diam. central drum, outside diam. of casing 13 ft. 
9 in. self-contained. Heating surface, 6000 square 
feet, 570 tubes, 3 in. diam., Grate area 127 square 
feet, Evaporation 23,000 lbs. per hour (each boiler) 
equal to the duty of three ordinary Lancashire 
Boilers. Complete with all mountings and fittings 
by Hopkinson and Dewrance, now being dismantled 
and peady for tending On rail or barge at Hiectricity 
Works, ndon.— J. COR, 66, Broad Street 
Avenue, H.C. 2. L913 


A Time Recorder, as New, 


guaranteed, “+ model. WHAT OFFERS? 
—A.G. PELLEY, 149, Farringdon Read, B.0.1,G158 


stayed with about.2.500ft. of R.S. Joists and 
other Channeland Angle-Iron Ties; Four Chain 
Elevators, about 48 ft. centres; Steel Chimney, 
60 ft. high ; Steel-built Bridge, 52 ft. long by 
14 ft. wide; darge quantities of C.I. Flanged 
Piping, W. 1. Piping, Shafting, Pulleys, Shar 
and Bevel Wheels, Belting, Ropes, Tanks, Single 
and. Duplex Steam i Electric Lights, 
vad Liew C.1, Soe ns, Reels, Heavy 
and ht rucks, Compressors, 
Disinte; ~ Wonden Vata, Steel Platforms. 
Brass Wire Gauze ; Gandy’s Conveyor Belt, 
188 ft. long by 2 ft. wide; 610 Spruce Packing 
he. ‘ases, &c. é 
oratory and ontents, A tue 
Chemicals, = 





and 





ON VIEW TWO DAYS PRIOR TO SALE. 


Full descriptive Catalogues, admitting to view, 
Sale and Luncheon, Price OnE Sumiswe inch, may 


RIDDEL & CO., 40, St. Bnoch Square, Glasgow. li 
6880 


peters + Bn 


: cen rae 





BOILBRS FOR SALE. Limited, Oredley Hea 


) Marine Boilers, 14 ft. 


bh diam. by 10 ft. wont single ended, wet back ; 
THREE corrugated F BS, 3 ft. 6 in, diam, 
by 6 ft. 9 in. long, Grate an * sq. ft., Heating 
surface, 1679 sq. ft. each Boiler, and ‘or 
160 som yorenane, com bare, Se. a con oe 
aoe and fittin re bars, wi 

- weg 21500 each.— 


if conven’ Price, 
W. 3.0 RB, 66, Broad Street Avenue; B.0, 2. L 912 
Fr Sale—-A New. Sulzer- 

Uniflow ENGINE and Jet Condenser, for 

140/150 lbs. pressure. Coupled to = 600/800 K.W. 
three-phase Alternator and Wxciter, cycles 
3000 a 136 revs. minute.—For full oo 
oe . ANGUS SOOTT 

ERS raConsulting 


PAR Engineers, 102, St. hae 
Baoan. “Cardiff ee 


kes Sale, Two Hi igh-pressure 


LANCASHIRE na 28 ft. by 8 ft 
insured at 190 lbs, 
ING G SHAFT about 8 in, dia. 




















ng De 
LONDON & BEDFORD. 





One MAIN DR 
50 ft. long, with five heavy bearings and two large 


rope pulleys. 

“oO exertions MARINE BOILERS. 
Ten STREAM WINCHES. 

RICHARD SIZBR, Lrp., 

verpool. 


(re Belliss J. & P. Set, Speed 


375 revs. per min., volt: 2850/3000, perio- 
dicity 50, output 126 KVA, provided with separate 
exciter on end of shaft. In perfect running con- 

dition.—Address, L 904, Offices of ENGINEERING, 


1 ° 
ne Ferranti, Two- - phase, 
Cellular SWITCRBOARD, complete with 
all instruments for working and controlling the 
alternators, including exciter, rheostats, ammeters, 
etc. The switchboard is provided with duplicate 
bus-bars, and also with five panels for two-phase 
feeders,— Address, L 906, Offices of ENGINEERING. 


(2 Boby Chevalet Heater, 


for dealing with 2000 gallons water per hour. 

Two High-pressure Tubular WATER HBATERS- 

All steam pipes (suitable for 160 lbs. working pres, 

sure), — pipes, drains, and reserve water tank, 
some cop 

ae % Sunk WEIGHING MACHINE, five 


Clarke-Cha man’s Double-acting STEAM PUMP. 
Overhead TRAVELLING CRANE. 
Address, L 907, Offices of EnGIneeRine. 


The CLYDE STRUCTURAL IROR CO., Lid., 
Olydeside Jronworks, Gootetoun, —— 


Iron & Steel Roofs, Buildings, 
Workshops, &¢,, &c. 


LONDON OFFICE, 46, Cornhill, B.C. 


CASTINGS 


High Class for Engineers, &c. 


ROE & HARRISON, Lto., 
PURE WATER 


for all purposes, 
Partéoulare from 4361 


[he BUHRING’S Patent WATER PURIFYING Co., 
60, Wilson Street, B.C. 


FILTERS 


For Water, Waste Oil, de., e708 


Freok. Lipscombe & Co., 


84, ALBERT BLDCS., LONDON, E.C. 4, 


go> 


— 


21, Dale Street, 
L 921 
































FOR SALB. 

Three No. 10 Pulsometer PUMPS, by the Pul- 
someter Engineering Co. 

Motor-driven 7in. suction Centrifugal POMP, 
direct-coupled to 460 volte, Motor, 3070 revs. 

One Direet-acting PUMP, 16 in. by 9 in. by 10 in., 
brass fitted, with 5 in. suction, 4 in. delive 

Direct-acting PUMP, 18 in. Steam Cylinder, 7 in. 
Water Cylinder, about 20in. stroke with 6 in. 
suction, 44 in. delivery. } 

Horizontal Worthington Duplex PUMP, 16 in. by 
Tein. by i0in., brass fitted, with 6in. suction, 


5 in. delivery. 
50 K.W. Steam GENERATING SBT, by Scott & 
volts 


Mountain, Engine apne Leone to 
Dynamo 100 amps., 500 r 

25 K.W. Direct-coupled GENERATING SET, two 
crank ag “yo Engines, Generator 100 volts, 
250 amps., 450 revs. 


ATALOGUE of Stock MACHINERY, 2-8000 
LOTS, free on application, | Inspection ‘invited. 


HOS. W.WARD,LTD., . ALBION WORKS, 
SHEFPIBLD. 


Tel. * Forward, Sheffield.” 














MARINE ENGINEERS 


AND BOILER 
Zl, Elliott Street, 


one We sare 


Cable Codes—A i C (4th & Sth Rditions). 








be had at the Warks, or from 


















B, Baspux, PCA. (Mose. | Mellors, Fa Sale.—Vertical Compound 
po roe aes -A., 38, St. Swithin’s Lane, CORLISS BNGINE, Cylinder 12in. _~e 23in. 
Came WiDowus. Solicitors, 51, Reyal| by... stroke, grooved wheels, oe ee 


Avenue ; 

BR. C, Rawiines Burr & Bowyer, Solicitors 
to the Receiver, 2, Walbrook, London, 
B.C. 4; or from 

wM,. MONTGOMERY & SON, 
Auctioneers and Mill Valuers, 
2, Howard Street, Belfast, and 
1, Foster Place, Dublin. 
B.—The Manufacture of Salt by the 


* proce and Sale thereof will be continued without 
nterference. L 897 


HORIZONTAL C CONDENS reid BNGINR, 
Cylinder 20 in. by 36in. stroke. Wood, Sowerby 
Bridge. Pressure, 85 lbs. 

GAS BNGINB, perce s age 10 im. by 
20 in. stroke, by 150 ®.p. starter ; 
also two a and pulley ft fitted. Barkers & Co., 


Birmin, 
att IN BXCBLLENT CONDITION. 
Apply, THE PERFBOCTA SBAMLESS STEEL 
TUBB AND CONDUIT CO., Lap. 
Plume Street, K 157 
Bi gham. 











FOR SALE. 

















—— JOHN SPENCER, L- 
MISCELLANEOUS, WEONESBUR 
ON ADMIRALTY LIST. ™ ROM & STHHL 
J ohn Kirkaldy, Léd., ; U B - S 
Landon Office: 101, LeapewH a. Sr., B.C. 3. 


Works: Burnt MIL1, near Hartow, Essex. 
Makers of 
Evaporating and Distillia mt Plants. 
— eratin a ae Making Machinery. 
ater 
Feed Water Filters. 


Eva tors. 
Fres ba ay Distillers, 
Main Feed Pu =e 
_ Combined Circulating and Air Pumps. 
Auxiliary Surface Condensers. 


POLES, STEAM MAINS, TUBULAR PILES, &c. 


RUBERY, OWEN & CO, 


DARLASTON, SOUTH STAFFS. 


STRUCTURAL STEELWORK, 
BRIDGES, BUIDINGS, TANKS, 









































; Fa Sale, One Set of Hori- e., he. ose GIRDERS, Etc. ; 
Variable Speed Gear.) 1, sonra txpnavtio Pours, mate ty a En Ah 
LIOBNSE FOR SALE two Steam Cylinders, 31 ta. diamet “Tyne. more | R. Heber Radford, Son « Squire, 
NER Re Srgcitecena vane arn Bene] awoMNEMEO, 10% aim evant worse | ELL W, WARD & Co.,Ld. 
Suitable for large and sciall Machinery. | Nop Sulone Of water eee tate per urears took Valuers. Lionel Street, BIRMINGHAM. sus 
Ape P. SABEL, with 80 Ibe. steam pressure. CONSULTING BNGINEERS, REFERERS, AND 
Upper Thames 8t.. B.C L123} A180. TWO 8 OF HORIZONTAL HY- AHBITRA TORS. 
— 5 ey ca DRAULIG PUMPS, made by Tannett, Walker & Established over 50 years. 6334 ‘ 
d h iia ram, each set having two Steam Cylinders, 15, Sr. JAMES ROW, SHEFFIBLD. 
a arte Water. Silver|}+*. Skin tnctes ep ih webe pivng eters Telegrams: Radford, Sheffisl4.” ‘Telephone: 496, |  Teasrme—Tudor, Birmingham. Lnbea pe weutng 
pipes and binplen or. Fine, in truck loads. leplasensent of 160 gallons per minute at 60 revolu- us {ihettrated Advertiooment 
sAND Ss s GRAVEL Gon’ eneee eae N inch wth 6 Ib steant peer per square | Tae Giaseow Rot.ire anp Prawr Works 
~< i bain mae de oe bo’ ryt H urst, Nelson & Co. Lid. Dinect-acting, Pood, Air and Bervice Pumps, Duplex 
n e above. Dy ing n. 5 
IV dra diameter 17 ft. 0 in. strok BLEOCTRIC CARS and DESCRIPTION OF 
Rt a Hy ay draulic Presses with pressure of°800 Ibs: per equare isch. ‘There la also & RAILWAY axp TRAMWAY ROL! ROLLING STOCK. | #4 Oontetfugal Pumps, Auxiliary Condensing Plant. 
yao TWO P in., magn OSete, , Ram Makers Whee, LY cm, Rartway Parr. 
Bles ott ta. with is im good working order and can Fore ‘oRK, Lrow any Brass CasTines. Seams 
im iseaeras ote i w apellcations, tthe @ret instakoe, 9 BOX +P.” sna Obiet Werks: a & ENGINEE! ’ 
mediate delivery.—Addrees Applications, "hee : £0. 
ee Middlesbrough, =." vets |g Ean y ED hag set ndLumeron, ete: pa 











GELUSS a MORCOM, | 


BIRMINGHAM. ss 
Self-lubricating Steam Tur: ed 
aid Gas Compressors, Condensing Piants, Crude 


ogra Pep 


WATER SOFTENERS, &s, 


APPLY TO— 


The Harris Patent Fi Filter (1910) Ltd. 
me 


a rere 
oo ne 


























igi hy 


UNE 28, 1918. 








lee vt GOR oes 


\MELDRUMS==.. 


MEPDROMS LIMITED, ———— rN BPERHEATERS 
t anal Works, Timperley, MANCHESTER. 


R¢. White & Sons, Widnes, 


™ RAILS, “=. 


POINTS AND CROSSINGS. 


PATTERNMAKERS, BRASS 
and ALUMINIUM POUNDERS. 
Send fer Estimates. Tel. : 1047 Central. 


F. W. BAUCHER @ CO., 
21, Pownall Square, LIVERPOOL. 


AITON&C°-L™-DERBY 
MAKERS OF FLANGED PIPES, | 
CAST -IRON, STEEL, COPPER 


FOR STEAM, WATER & GAS. 




















See large advt. June: 21 6721 


AERIAL ROPEWAYS. 





GAS PRODUCERS. 
STEEL FURNACES. 
SHELL FURNACES. © 


See last week's Advertisemen 
Send for slates tase. 


@. P. WINCOTT, LTD., 


180, ATTERCLIFFE ROAD, @EFFIELO. 


CLYNE ENGINEERING CO., L™- 


“Mopmamisz.” Tele. No. wot rrr. 


PLANTS, VACUUM PUMPS .- 
AND COMPRESSORS, 





STEAM TRAPS, &c. 
94, Manxer Sr.. MANOHESTER._ 


141 








sream 


TAKES HOT WATER. 


Iilustrated Catalogue o with prices and ta tall particulars 
Metallic 


of beth classes of Injectors and Tripp's 
—— 


~ GREEN & BOULDING, Lid., 


ENGINEERS, 
28, New Bridge Street, London, E. C. 4. 


ll tele Ses DON 
Telephone—19656, CasrraaL. 


Telegrams: 
WATER COOLERS, CONDENSING 


i, "BUFFALO” INJECTOR 


CRADOCK’S 


WIRE ROPES 


wo wore; WAKEFIELD 2 
</DANIELS GAS PLANTS. 

















FRANCE & MORGAN, 


Marine Engineers. 


WHITEFIELD BRASS WORKS 


GOVAN. GLASGOW. 


2 


PATENT PRESSURE GAS PLANTS 


For BLOW PIPES, 8TOVES, 
BRASS MELTING, 

ENGINE DRIVING, BRAZING, 
ENAMELLING, HEATING, dc. 


Pressure AND 
SucrTion Types. 


10 to 20 HP. 
for 
ONE PENNY 
Per hour. 


Complete 
Pumping 
Installations. 


DANIELS GAS ENCINES. ___DAMIELS HIGH-SPEED PUMPS. 











STEAM CRANES, 





HENRY J. COLES ot Derby 


»|T. H. & J. DANIELS, Ld.. Stroud, Eng 














MAEERS OF 


AIR DUCTS, SHEET-IRON PIPING, 
FANS, AIR HEATERS, FORGES. | 
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